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Tue collapse therapy of pulmonary tuberculosis stands today 
at a level of statistical importance that provides convincing evidence 
of the immense strides made during the past few vears in the selec- 
tion and refinement of a variety of procedures. Its present status 
is also an index of the rapidly increasing recognition of its value by 
the medical profession. However, while there has been much in the 
literature of recent vears concerning the excellent results to be 
obtained from collapse therapy, such accounts have dealt almost 
exclusively with the individual phases and methods of treatment. 
Statistics concerning the end results of a general and aggressively 
followed program of collapse therapy covering a large series of con- 
secutively admitted patients, with minimal to hopeless involvement, 
and with all the possible varied indications for treatment, have been 
conspicuous by their absence from the literature. 

The apparent explanation of this lack of information is that the 
general policy of considering all patients, whether or not having 
bilateral lesions, as possible candidates for some form of collapse 
therapy, is of comparatively recent origin. Except in a minority 
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of instances enough time has not yet elapsed to permit the accumu- 
lation of a sufficiently large series of patients so treated. The results 
in such a series of patients after several years of such treatment will 
much more accurately reflect the true value of collapse therapy 
than has previously been recorded in the literature for groups of 
discharged patients who have had mainly pneumothorax therapy 
alone in selected cases, or combined with one or two other operative 
procedures in a comparatively small percentage of the whole group. 

In this, and in at least two subsequent papers, it is our intention 
to present a detailed analysis of the extensive and intensive program 
of collapse therapy which has been in operation at the Michigan 
State Sanatorium for a period of more than 5 years at the time of 
writing. 


Scope of the Study. Including all patients in residence on June 1, 1930, 
and all admissions from this date to June 30, 1934, inclusive, 1666 patients 
are considered, of whom 542 had the childhood type of tuberculosis, extra- 
pulmonary tuberculosis, non-tuberculous disease or no disease; the statistics 
presented in the various tables therefore cover a total of the remaining 1124 
patients having the adult type of pulmonary tuberculosis. The statistics 
cover 424 males and 700 females, a few children being included. It is 
worthy of comment that by far too large a proportion of the 542 patients 
excluded from this study were found to have no disease or non-tuberculous 
disease following admission. This condition has been corrected almost 
entirely during the last 2 years of this period by a State Tuberculosis Com- 
mission ruling that whenever possible recent roentgenograms must be sub- 
mitted with all applications for admission; this ruling has enabled us to 
conserve beds for patients in need of treatment. Incidentally, during the 
latter half of the 49-month period of this study, the capacity of the sana- 
torium was doubled to a total of 480 beds. 

Two groupings have been made of the patients studied. During the 
period for which the end results were taken, 823 patients (302 men and 521 
women) were discharged, while 301 patients (122 men and 179 women) 
remained in residence on January 1, 1935. The results of treatment in 
these two groups are considered both separately and together, but in the 
latter case only with regard to sputum and pulmonary cavity. The condi- 
tion of the 301 resident patients was determined as of January 1, 1935, this 
date being arbitrarily chosen in order that no results should be tabulated 
in the case of any resident patient who had not been under treatment for a 
period of at least 6 months. The condition of all patients discharged up to 
this same date is given as of the date of discharge. To conform with the 
statistics given for the resident patients, both separate and combined tabu- 
lations are made for those discharged patients who were treated 6 months 
or more, and those who were treated for periods of from 1 day to 6 months. 
In the latter treatment period there are 186 patients, leaving 637 discharged 
and 301 resident patients who had treatment for 6 months or more. While 
this 6-month period was also arbitrarily chosen, it was felt that at least this 
much time must elapse before any of the permanent results of collapse 
therapy could be reasonably expected to manifest themselves clearly. 

The entire course of treatment was not in every instance carried out at 
the State Sanatorium. Frequently patients are directly transferred from 
other institutions, with collapse therapy started before transfer. In these 
instances, when the previous period of treatment was uninterrupted to 
the date of transfer, and when the character of the treatment available to 
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patients in these institutions was considered to approximate the treatment 
policies at the State Sanatorium, all statistics, including all measures pre- 
viously instituted to secure pulmonary collapse, were recorded as from the 
date of the previous admission to the end of the treatment period at Howell. 

It is of considerable interest, and of relevant importance in esti- 
mating the results in the groups under review, to note the diagnostic 
classifications* of the patients at the time of admission. Of the 
entire group of 1124, the admission diagnosis was minimal in 105 
(9.39%); moderately advanced in 365 (32.507); far advanced in 654 
(58.2%). For the 823 patients who were discharged, the correspond- 
ing figures at the time of admission were minimal 90 (10.9%); 
moderately advanced 263 (329%); far advanced 470 (57.1%). 

For the year 1931, Miss Jessamine S. Whitney,’ Statistician of the 
National Tuberculosis Association, compiled general statistics 
dealing with tuberculosis hospitalization in the United States Regis- 
tration Area. Figures giving the admission diagnosis of patients 
with pulmonary tuberculosis discharged during that year were 
compiled from the reports of 274 civilian sanatoria, covering a total 
of 36,665 patients. These figures are as follows: Minimal 16%; 
moderately advanced 30%; far advanced 54°. Comparing these 
figures with those for the discharge group in the present study, it 
will be seen that the State Sanatorium admitted 5°7% fewer minimal 
cases and 3° more far advanced cases than the average of other 
civilian sanatoria throughout the country. It is apparent, therefore, 
for purposes of comparison, that the final results of treatment indi- 
cated in Tables 1 and 2 cannot be considered to have been favorably 
influenced by the type of patient under treatment. In spite of the 
fact that an effort is made at this sanatorium not to admit patently 
hopeless cases, many of these, in addition to a large proportion of 
very far advanced patients for whom there is questionable hope 
of benefit from collapse therapy, find their way into our beds. 

The large proportion of far advanced cases in the average admis- 
sion totals for the country at large is very disappointing. ‘There 
are many factors, of course, that account for these discouraging 
figures. Not the least of these is the tendency of the family physi- 
cian (not invariably, it is true), and of the county officials, to con- 
centrate their hospitalization efforts on the obviously hopeless or 
terminal patients, looking upon them as emergency cases in the 
light of the very apparent menace to all contacts. It is easy to 
forget that the moderately advanced ambulant patient, with one or 
two small cavities and positive sputum, and with many times the 
number of contacts, is undoubtedly much more of a menace to the 
community. The majority of such cases, moreover, can be ulti- 
mately arrested with proper and timely treatment. Such an argu- 
ment, of course, would not apply if there were beds available for all 
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active cases, for the question of segregation, even in the absence of 
hope of favorable response to treatment, is naturally one of great 
importance. 

Condition on Discharge of 823 Patients (Table 1). ‘The immediate 
proof of the success of sanatorium treatment is the classification 
which can be given the patient at the time of discharge, since ob- 
viously this is a measure of his ability to stand up under regulated 
activities, and is an index of his future chance of remaining in good 
health. These discharge standards, with the limitations imposed 
by hospital waiting lists, make impractical a classification of “‘appar- 
ently cured,” which requires that conditions making possible a 
classification “arrested” shall have existed for a period of 2 years 
under ordinary conditions of life. On the other hand, a classifica- 
tion of “quiescent” implies incomplete treatment, as a rule more 
often the fault of the impatient individual than due to the failure 
of treatment. It is, therefore, apparent that the proportion of 
“arrested” and “apparently arrested” discharges must in the main 
be the measure of satisfactory treatment. 

Of the 823 patients discharged, a total of 389 (47.5° 7.) were 
arrested or apparently arrested; the quiescent and improved classi- 
fications totalled 163 (19.8°7); 127 (15.4°7) were unimproved; 144 
patients (17.597) died. Favorable results, from improvement to 
arrest, were secured in a total of 552 patients, 67.1°% of the entire 
group. 

A vital factor in obtaining these excellent discharge results was 
unquestionably the amount of collapse therapy employed. One or 
more measures of collapse were used in 72.5°% ot these 823 patients. 
Even this large percentage does not represent the entire extent of 
the application of collapse therapy to the patients at this institution. 
As will be explained later, we must also consider the 301 patients 
who were still in residence, since they are an integral part of the 
whole group of 1124 patients. Collapse therapy was employed for 
SS6, or 78.8% of the entire group of 1124 patients in this study. 

The next paragraph gives a revealing comparison of the figures 
above with those collected by Miss Whitney*® for the National 
Tuberculosis Association. The N.T.A. figures represent the results 
of treatment at the time of discharge of 41,972 patients from 278 
civilian sanatoria in 1931. This large series of patients had a slightly 
better general prognosis than those of our study, and can be regarded 
as representative of treatment policies which, according to available 
reports, ‘indicated that little more than 10°% of all sanatorium 
patients throughout the country were receiving collapse therapy in 
that year. 

The Michigan State Sanatorium figures compare with the National 
Tuberculosis Association’ figures as follows: Arrested and appar- 
ently arrested 47.3% and 17% respectively ; quiescent and improved 
19.8 and 41°%; unimproved 15.4 and 19%; dead, 17.5 and 23% 
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respectively. Favorable results compared 67.10% and respec- 
tively ; use of collapse therapy 72.3 and from 10 to 15°% respectively. 

A closer analysis of these comparative figures shows that the 
most significant difference lies in the fact that in the State Sana- 
torium group of patients receiving 72.3% collapse therapy, it was 
possible to discharge more than 47% in the classification that most 
satisfactorily ensures future health protection and economic safety. 
This is an increase of nearly 200% over the arrested and apparently 
arrested classifications in the N.T.A. group, which received little 
collapse therapy. This is apparently a striking justification for 
the use of collapse therapy. The fact that the total of favorable 
results (improved, quiescent, apparently arrested and arrested) 
were 67.1% in our group and 58° in the N.T.A. group, a differ- 
ence of only 9.19%, means little when these figures are properly 
analyzed. In our group, of the 552 patients in the columns repre- 
senting favorable results (Table 1), 70°% were arrested or apparently 
arrested. Inthe National Tuberculosis Association group, of 24,155 
patients discharged with favorable results, only 29° of these were 
arrested or apparently arrested; 71° % remained in the classifications 
affording a shaky prognosis after discharge. 

It will be noted that the deaths in the 72.3% collapse therapy 
group are 5.5% less than in the N.T.A. group. This difference, 
while definitely in favor of the former group, is still not what it 
should be, for a very obvious reason. Previous to 1930 the status 
of collapse therapy at the State Sanatorium was essentially equiva- 
lent to the average elsewhere throughout the country. The con- 
siderable body of patients in residence had, except for those recentls 
admitted, been for months to vears under treatment without the 
benefit of the variety of eight different surgical measures that are 
now widely employed. This group furnished a far larger proportion 
of deaths and unfavorable results than the later admissions. In a 
sense they can be regarded as controls, in that it is not strictly true 
that all the patients in this study were equally fortunate in having 
proper collapse therapy available from the outset. 

An analysis of the percentage of collapse therapy as distributed 
over the three admission classifications is particularly interesting, 
Table 1 showing its use in 43.4% of the 90 minimal patients, in 81.8% 
of the 263 moderately advanced, and in 72.6% of the 470 far ad- 
vanced patients. Analyzed from another angle, of the 595 dis- 
charged patients who received collapse therapy, 39 (6.6%) had 
minimal involvement, 215 (36.19%) were moderately advanced, and 
341 (57.3%) were far advanced at the time of admission. 

Table 1 records the results of treatment both separately and 
combined for the three diagnostic classifications (minimal, moder- 
ately advanced and far advanced), and also compares the results 
in the 595 cases who received collapse therapy with the 228 who 
received none. Each of these classifications, for the recording of 
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the discharge condition, is treated in three groups, namely, the 
number of patients who were under treatment more than 6 months, 
those treated from 1 day up to 6 months, and the aggregate of the 
two. For proper interpretation of the table, it is essential to under- 
stand that in the “‘totals’’ column at the bottom of the table, each 
number represents a 100% complete treatment group which is 
subdivided in the corresponding sections above. ‘The other tables 
are similarly arranged. 

Of the group of 228 who received no surgery, it should be explained 
that among these patients we find the majority (51 of 90) of the 
minimal cases, with so trifling a degree of involvement that collapse 
therapy was considered unnecessary, and also those far advanced 
patients who were so hopelessly involved that collapse therapy 
was considered out of the question. In support of the latter state- 
ment we find that of the 129 far advanced patients in this non- 
surgical group, 56 were unimproved at the time of discharge, and 
58 died, a total of 114, or 88.49%. Only 3 far advanced patients were 
arrested or apparently arrested. It will also be noted that 128 
(569%) of these 228 patients remained in the sanatorium less than 
(; months; whereas, of 595 patients in the surgical group, only 58, 
or less than 10°, remained less than 6 months. Of those in the 
non-surgical group staying less than 6 months, 81 were far advanced, 
and 78 of these (96.39) were either unimproved or dead, the latter 
being the result for 43.20%. Of the entire non-surgical group, 61°% 
were unimproved or dead, as compared with 22.2% of the surgical 
group, while 25.89% (32 of the 59 patients were minimal) were 
arrested or apparently arrested as compared with 55.4% of the sur- 
gical group. Further comparisons between the non-surgical and the 
surgical group may be misleading, since the results obviously are 
not to be explained by the character of the treatment, but rather 
by the type of material presenting itself for treatment. 

We also find in this non-surgical group of 228 patients, in addition 
to those for whom surgery was unnecessary or inadvisable, a far 
larger relative proportion of those patients who, for various reasons, 
left the sanatorium against medical advice shortly after admission. 
There were 50 patients in this group discharged in such a manner, 
and it is worthy of note that only 2 of these had remained more 
than 6 months in the hospital. In these cases, although refusal of 
collapse therapy is rare among patients, discharge took place before 
therapy, which had been prescribed for many of them, could be 
instituted. 

Of more significant interest is a comparison of the results of 
treatment in the groups of 39 minimal, 215 moderately advanced 
and 341 far advanced patients who received collapse therapy. Of 
the minimal cases, 84.7% were arrested or apparently arrested, 
with favorable results (improved to arrested) in 94.9%. None died 


and only 2 were unimproved. Corresponding figures for the total 


LESLIE, ANDERSON: 


156 


of arrested and apparently arrested cases and for the total of favor- 
able results among the moderately advanced patients were 72. 
and 95°, respectively; among the far advanced patients, 41.6 
and 66.2°% respectively. Only one-third of the 541 far advanced 
patients failed to receive distinct benefit from surgery, while of the 
entire group of 595 surgical patients, only 22.26; were unimproved 
or dead, a smaller percentage than the deaths alone in the N.T.A.! 
totals from 278 sanatoria. 

‘Table | also shows another striking fact. Among the far advanced 
patients who received surgery, 41.6°7, as indicated above, were 
arrested or apparently arrested; of all the far advanced patients 
discharged, whether receiving collapse therapy or not, 30.9% were 
in the same classification; these percentages are respectively 145% 
and 82° greater than the corresponding figure of 17; for arrest and 
apparent arrest of cases discharged from the 278 civilian sanatoria, 
although the latter percentage has the immense advantage of includ- 
ing the minimal and moderately advanced cases with the far ad- 
vanced. 

It is to be expected, for the reasons already given, that the results 
in the surgical group alone should be better in each discharge classi- 
fication than the corresponding figures for the combined surgical 
and non-surgical discharges. It is true that results in the non- 
surgical group are discounted from the standpoint of subject mate- 
rial for various reasons, but it must also be remembered that these 
results are considerably favored by the inclusion of 51 minimal cases. 
These minimal cases represent 22.4°7 of the non-surgical group, 
whereas the same classification represents only 6.6° of the surgical 
and 10.9% of the entire discharge group. With these factors in 
mind, the percentages for arrest or apparent arrest, and for the total 
of all favorable results, are 55.4 and 77.8, respectively, in the surgical 
group, as compared with percentages of 47.3 and 67.1 for the entire 
discharge group. 

No statement in these pages is intended in any way to belittle 
the value of bed rest, or to suggest that collapse therapy is a sub- 
stitute for it. The two are regarded as strictly complementary 
procedures, and bed rest is rigidly prescribed and maintained in 
order to consolidate the improvement afforded by collapse therapy. 
The favorable results obtained are attributable in large measure 
to the excellent morale of the patients in the acceptance of the rigid 
discipline which enforces bed rest. This morale, which also makes 
the refusal of prescribed collapse therapy an almost unknown occur- 
rence, can only have been built up by continued observation on the 
part of the patients of the good results of such a course of treatment. 

The criteria for all discharge classifications are based strictly 
upon the requirements of the National Tuberculosis Association 
standards. Although a glance at the exercise table in use at the 
Michigan State Sanatorium apparently does not indicate it, patients 
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fulfill the exercise requirements for arrested cases before they are 
placed in the highest exercise listing, Class XII. To encourage 
codperation and the most convenient direction of the various exercise 
classes, a system has been devised involving the placing of numbered 
colored tags on the beds. It may be of interest to give the exercise 
listings below, as a number of requests for the table have been re- 
ceived from other sanatoria. 


Class: 
I. Absolute bed rest. Patients to be washed, and if 
necessary, fed. 
Tray service. Bed bath. Toilet privileges allowed. 
Tray service. Toilet privileges. May take tub bath 
with assistance. 


One meal a day in main dining room. In addition to 
above privileges, to take bath without assistance. 

Two meals in dining room. May have bedside Occu- 
pational Therapy. 

Three meals in dining room. 

Dining room. Make own bed. May attend Church 
services and entertainments. 


(Green 


lag 


15 minutes’ exercise on level ground, or equivalent 
in Occupational Therapy department. 
Yellow X. 30 minutes’ exercise on level, or equivalent O. T. 
.. 45 minutes’ exercise, or equivalent O. T. 
XI. One hour exercise, or equivalent O. T. 
XII. Extended exercise privileges. 


This has proved to be a very satisfactory working system, and 
the bed tags make it easy to detect exercise violation. Certain 
minor modifications of these twelve classes are permitted at the 
discretion of the floor physician. 

Cavity and Sputum Results of 823 Discharged Patients (Table 2). 
A necessary preliminary to the grooming of a patient for discharge 
is the closure of cavities and the conversion of positive sputum, where 
such conditions exist. Since, after these results have been secured, 
many patients leave the sanatorium before all exercise requirements 
are fulfilled, it is obvious that one can expect the percentages of 


cavity closure and sputum conversion to exceed the percentage of 
arrested and apparently arrested discharges. Many patients, there- 
fore, for whom intensive collapse therapy has closed cavities and 
converted sputum, although discharged for various reasons as only 
improved or quiescent, can be classified in time as arrested or appar- 
ently cured, the lack of time for graduated exercise being the only 
obstacle to such a classification at the time of discharge. 
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Table 2 reveals that of the 823 patients in the discharged series, 
586 (71.2%) had cavities, and, of these, 457 had some form of 
collapse therapy. In this surgically treated group, 71.3% of the 
cavities were closed, while favorable results were secured in a total 
of 84.2%. In the 133 moderately advanced patients, cavity closure 
was effected in 90.2%, and favorable results in 94%. Correspond- 
ing figures for the 322 far advanced patients were 63.4 and 80.2% 
respectively. It will be noted that only 2 minimal patients developed 
a cavity following admission, and that both of these were success- 
fully treated. This fact seems to be of peculiar significance, since 
nearly half of our minimal patients receive at least phrenic surgery. 

It will be further noted that of the 457 surgically treated cavity 
cases, only 37 were under treatment less than 6 months, and, of 
these, 18.9% had their cavities closed. Further study of Table 2 
reveals that 420 patients, or 91.9% of the surgical group, remained 
more than 6 months, as compared with only 34.9% of the non- 
surgical group of 129 cavity cases. Because these facts regarding 
hospitalization periods may be misunderstood, it should be noted 
that in the non-surgical group there were only 10 moderately ad- 
vanced patients, and the poor admission prognosis of the remainder 
is indicated by the fact that, of 119 far advanced cavity cases, 
treatment failed in 99. However, Table 1, which lists all discharges 
without respect to cavity, shows also, as pointed out before, that 
more than 90°% of the 595 surgical cases remained more than 6 
months as against 43.9% of the non-surgical group. These figures 
have led us to another conclusion, namely, that collapse therapy 
must of necessity increase the average per patient hospitalization 
period in any institution where the majority of patients are far 
advanced, and where the pernicious and wasteful practice of a 
limited hospital stay can be avoided. This somewhat paradoxical 
statement should be modified by the explanation that, while it is 
undoubtedly true that collapse therapy shortens the stay of most 
minimal and moderately advanced cases, it has the opposite effect 
in the majority of the far advanced cases amenable to surgery, a 
large proportion of whom have, at the time of admission, a ques- 
tionable to poor prognosis. Many patients, who would otherwise 
die not long after admission, finally become arrested or apparently 
arrested through collapse therapy, although frequently several 
years are required to effect this otherwise unobtainable result. 
There is certainly nothing in the literature that approaches the 
results in Table 1, showing 41.6% arrested and apparently arrested 
of the far advanced patients who received surgery. These results 
could not be secured without surgery. Incidentally, the number of 
far advanced patients who die or are discharged within a compara- 
tively short period cuts the average hospital stay of this group down 
toward that of the moderately advanced group. In support of the 
contention that an extended hospitalization should be the rule if 
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at all possible, is the statement by Whitney and Myers,‘ after a 
follow-up study of 7000 discharged patients, that the length of 
sanatorium treatment is directly reflected in the postsanatorium 
history of far advanced patients. 

Of the entire group of 586 cavity cases, 57°% were discharged 
with cavities closed, and a total of 69.69% with favorable results. 
These figures compare unfavorably with those of 71.3 and 84.2, 
respectively, for the 457 cavity cases treated with surgery, but 
Table 2 shows in explanation that of the non-surgical cavity cases, 
only 6.2% had cavity closure, while 106 (82.2°7) of the same non- 
surgical group of 129 either died or were discharged with cavities 
unaffected or increased in extent. (To avoid misunderstanding, it 
should be mentioned that all statistics cited for closure of cavities 
indicate complete closure of all cavities, whether single or multiple, 
and whether in one or both lungs. Should a small subsequently 
developed cavity remain, even though all original cavities were 
closed, the result is interpreted as partial only, and placed under 
“cavities decreased.’’) 

No statistics are tabulated in this study which correlate the 
sputum results with direct respect to the existence or non-existence 
of cavities. These results are given separately, in Table 2, for the 
entire group of 823 discharged patients. It is interesting to note 
that 87.8° of the 90 minimal cases and 47.59 of the 263 moderately 
advanced patients remained sputum negative throughout the period 
of treatment, while 47% of the 470 far advanced patients remained 
sputum positive. ‘Treatment eliminated bacilli from the sputum 
in 42.2°% of the 828 discharged patients. Grouping these with 
patients whose sputum was negative throughout, 70.7°% of the 
patients were discharged with negative sputum. Represented in 
another and more pertinent way, 588 patients were sputum positive 
at some time during treatment, of which total 347 (59°7) had sputum 
conversion. There were 439 far advanced patients among these 588, 
and 49.7% of these responded satisfactorily to treatment. Of the 
138 moderately advanced patients with positive sputum, conver- 
sion was effected in 119 (86.2%). 

A consideration of the sputum results in the group of 595 surgically 
treated cases reveals a far better story, 54.9°% of these being dis- 
charged with sputum converted from positive to negative. Since 
24.4% remained negative throughout, this represents a total of 
79.3% discharged with negative sputum. Here again the efficacy 
of surgical treatment is better shown by the fact that, as calculated 
from Table 2, in a total of 450 patients with positive sputum, con- 
version was effected in 327 (72.7%). There were 317 far advanced 
patients among the 450, with bacilli elimination in 65.6%. Of 
the 127 moderately advanced patients with positive sputum, surgery 
eliminated bacilli from 113 (899%). Further study of the table shows 
that of the 595 surgically treated cases, 100% of the 39 minimal 


INTENSIVE COLLAPSE THERAPY IN PULMONARY TUBERCULOSIS — 16] 


patients, 93.5 of the 215 moderately advanced, and 68.17 of the 
341 far advanced patients, were discharged with negative sputum. 

For the purpose of this study, patients were arbitrarily placed 
in the sputum negative group who had not had tubercle bacilli in 
their sputum for a period of 2 months previous to discharge. Lest 
this seem a rather short period for this classification, a close check 
revealed that only 37 of the 825 discharged patients had a positive 
sputum as recently as 4 months previous to discharge, and this in 
the face of a searching sputum routine of perhaps above average 
severity. The present laboratory routine calls for three smear 
examinations upon admission, and if these are negative, a 24-hour 
concentrate is examined. This is repeated in the second month, 
and, if still negative, a culture is planted. The routine for all other 
patients, formerly positive or not, calls for 2 smear examinations 
monthly. If the sixth smear is still negative, 2 concentrates follow 
and then a culture. This procedure is repeated over the next 
3-month period. While this exact routine was adopted only during 
the latter part of the study period, 2 routine monthly smears, inter- 
spersed with long series of concentrate studies and frequent cultures, 
were the rule during the entire period, and particularly as a pre- 
liminary to discharge. 

Results for 301 Resident Patients (Table 3). ‘The results of treat- 
ment of the 301 patients who had been resident for 6 months or 
nore are extremely interesting, although treatment was incomplete 
at the time of study. Collapse therapy was administered to 291 
(.7°7) of this group. The explanation of this amazingly high 
percentage of surgery undoubtedly lies in the fact that no resident 
patients were included in the study who had less than 6 months 
treatment. In this resident group there were, therefore, left onl) 
15 minimal patients, of whom 13 received surgery, while of the 184 
far advanced patients, only 4 remained who were apparently too 
hopeless for surgery. Also, since during the last 2 vears of this 
period of study there has been a considerable increase in the number 
of major operations, and because it is a general rule to keep all 
thoracoplasty patients strictly in bed for 6 months before permitting 
exercise privileges, a larger proportion of these resident patients 
therefore fall into the major operative group than is found in the 
discharged group of 823. These facts explain why some of the 
cavity and sputum results in Table 3 are better than those in Table 2, 
and we have reason to believe that when the last of the 1124 patients 
in this study have been discharged, the discharge results will be 
even more satisfactory than Tables 1 and 2 indicate. 

The percentages of minimal, moderately advanced and_ far 


advanced patients in this resident group were 5, 33.9, and 61.1, 
respectively. Of the 501 patients, 245 (81.4°7) as compared with 
71.2°% of the discharged group, had cavities, and all but 3 received 
collapse therapy. In this surgicalfgroup of 242 patients, 71.9% 
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had their cavities closed, and favorable results were obtained in a 
total of 94.69%. These figures compare with 71.3 and 84.2 ¢, respec- 
tively, of the discharged patients who received surgery. The differ- 
ence in the percentages of favorable results in the discharged group 
and in the resident group is apparently due to the number of surgical 
patients who were discharged within 6 months following surgery, 
plus those discharged in the early part of this 5-year period, for 
whom the major collapse therapy program was relatively less inten- 
sive. It will be noted that, in the treatment of the resident patients 
with cavity, favorable results were secured in from 94 to 100°; of 
the three classifications who were treated surgically. These per- 
centage results were practically the same for the entire group of 
245 patients, since only 3 cavity cases did not receive surgery. 

The sputum results are likewise very satisfactory, the same criteria 
ruling here as for the discharge group. Of the surgically treated 
group (291 of 301) the sputum was, at the arbitrary date of January 
1, 1935, negative in 100°% of the minimal patients, 85.7°% of the 
moderately advanced, and 69.4°; of the far advanced patients, or 
76.3% of the entire group. Expressed in a more significant way, 
of the 231 surgically treated patients who had positive sputum 
when admitted or subsequently, conversion was effected in 70.1%. 
Corresponding figures for sputum conversion for the 3 minimal, 63 
moderately advanced and 165 far advanced patients with positive 
sputum, were 100, 78.8 and 66.7°%, respectively. 

Results for 1124 Patients (Table 4). ‘The combined results for 
sputum and cavity closure for the entire series of 1124 patients in 
the study are in some respects better than for the discharged group 
alone. Others figures in Table 4 more truly reflect the extent of 
application of collapse therapy to patients as consecutively admitted. 
For example, the percentages of collapse therapy for the 105 minimal, 
365 moderately advanced and 654 far advanced patients were 49.5, 
85.8 and 79.7, respectively, as compared with percentages of 43.5, 
81.8, and 72.6, respectively, for the 823 discharged patients. Col- 
lapse therapy was instituted in 78.8°7, of the entire series of 1124 
patients, as compared with 72.3°% of the discharge group of 823. 
In addition to the 886 who actually received surgery, pneumothorax 
was recommended and attempted unsuccessfully, with no subse- 
quent surgery being done for various reasons, in a further group of 
24, making a total of 910 patients with collapse therapy indications, 
or 81% of the patients in this study. 

A subsequent paper will go into more detail concerning anatomic 
and pathologic features of the cavity results in this series. Table 4 
is a summation of Tables 2 and 3, but of particular interest in the 
comparison of its figures for consecutively treated patients as com- 
pared with the figures for a (Table 2) discharge group. The per- 
centage of cases with cavity is higher than in Table 2, namely, 831 
patients (73.9%) as compared with 586 patients (71.29%). In the 


INTENSIVE COLLAPSE THERAPY IN PULMONARY TUBERCULOSIS 165 


entire series of 1124 patients, 84.167 of the cavity cases received 
collapse therapy as compared with 77.99% in the discharged group. 
Five of the 105 minimal cases developed cavity following admission, 
and all closed with surgery, while 8997 of the moderately advanced 
and 64.19% of the far advanced patients were likewise treated suc- 
cessfully. Favorable results, including decrease in size of cavities 
following surgery, were obtained in 94.59% of the moderately ad- 
vanced and in 85° of the far advanced patients, the latter figure 
being approximately 5°; better than for the discharge group. 

For the entire surgically treated cavity group of 699 (Table 4), 
closure was effected in 71.5°7 of cases, and favorable results secured 
in 87.87. For the combined surgical and unaided bed rest total 
of 831 cavity cases, percentages for closure and favorable results 
were 61.2 and 77, respectively. As an indication of the desperate 
prognosis at the time of admission of the 132 cavity cases receiving 
bed rest alone, 121 of these were far advanced, of whom only 6 had 
final closure of cavities. 

Of the 1124 patients $22 had positive sputum either at the time 
of admission or subsequently; 509 (61.997) of these were converted 
into negative sputum cases. ‘This group of 509 represented 45.3° 
of all patients, and, with the 302 who remained negative throughout, 
the entire negative sputum group totalled 72.29. The sputum 
remained positive in 279, or 42.7% of the 654 far advanced patients; 
it should be noted that this group includes 115 of the 133 far 
advanced patients who received no surgery. 

The sputum results in the surgical group alone are, of course, 
much better, 78.3°% in all having become sputum negative, while of 
the 681 patients who had positive sputum, conversion was obtained 
in 71.8%. Distributed over the three admission classifications, 
conversion was effected in 66° of the 482 far advanced patients, 
in 85.3% of the 190 moderately advanced, and in 100° of the mini- 
mal patients who had positive sputum on admission or subsequently. 
All of the minimal cases, 91.1°% of the moderately advanced, and 
68.5% of the far advanced patients in the surgical group of 886 
eventually became sputum negative. 

Analysis of Deaths. A separate study was made of factors having 
both an academic and causal relationship to the 144 deaths in the 
series, Which represents 17.59% of the discharges, or 12.8% of the 
entire group studied. Collapse therapy was instituted in 85 of 
these patients, of whom 70 (82.4°%) remained under treatment more 
than 6 months; of the 59 who received no collapse therapy, only 
38.9% remained 6 months or more. Of the entire group, 81 (56.3%) 
were under treatment less than 1 year. 

A prognosis is recorded for each patient at the time of the first 
staff conference, within a few days of admission. Six prognoses 
are used: Hopeless, poor, questionable, fair, good and excellent. 
It is significant, as indicating the type of case expected to respond 
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to therapy, that the best prognosis given any of these 144 patients 
on admission was fair; less than 10°; were so classified; 18.1°, were 
regarded as hopeless cases; 49.59 had a poor prognosis; 22.9°; 
were at the best regarded as having a questionable chance for 
recovery. A total of 90.3%, therefore, had a grave outlook from the 
first. ‘The admission elassification was far advanced for 137 (95.1%) 
of the 144 deaths. All except 11 of these patients had cavities when 
admitted, and nearly 50% had bilateral cavitation. At the time 
of death, 66.79% of the far advanced cavity patients had bilateral 
cavities. It is of further interest to note that of 131 patients (in- 
cluding 5 of 7 moderately advanced) with cavity on admission, 
26% had one or more cavities 6 cm. or more in diameter, and 5.3¢ A, 
had cavities exceeding 12 cm. 

Excluding pneumothorax and phrenic nerve surgery, 33 patients, 
or 22.9° of all the deaths, received major thoracic surgery. Of these, 
19 were regarded as postoperative deaths, in that death occurred 
within an arbitrarily set period of 2 months following operation, 
regardless of the immediate causative factor. One patient died 
following operation for renal calculus; 7 deaths were due to causes 
other than tuberculosis; 117 died of progressive extension of the 
disease. ‘Therefore, 81.20% of the deaths were due to progressive 
tuberculosis, and 13.2% to thoracic surgery. 

Comment. Perhaps one of the most conclusive arguments in 
favor of the aggressive use of collapse therapy in the treatment 
of pulmonary tuberculosis is the amazing evolution of this form of 
treatment over the entire country during the past 4 years. In 
contrast with the figures prevailing at the time of the Whitney* 
report for 1931 is the report of the Committee on Treatment! of the 
American Sanatorium Association for 1933, tabulated from responses 
to questionnaires sent to 112 institutions located in 35 states and 
1 territory. This report, covering 29,211 patients, indicated that 
39% received some form of collapse therapy, with nearly 24°, 
of the institutions reporting an incidence of more than 50%, 2 
reporting 80% or more, and only 13 institutions reporting 10% or 
less of patients receiving such therapy. It is possible, of course, 
that this report, confined to 29,211 patients in 112 institutions, 
which undoubtedly include the majority of institutions most ad- 
vanced in collapse therapy, might represent a higher average of 
collapse therapy than was actually being done throughout the whole 
country in 1933. The National Tuberculosis Association report 
for 1931 covered 274 civilian sanatoria with a total of 36,665 patients. 
In 1933, there were actually more than 400 institutions operated 
exclusively for tuberculosis in the United States, exclusive of pre- 
ventoria and tuberculosis departments. Nevertheless, the figures 
of the American Sanatorium Association indicate a marked increase 
in the percentage of collapse therapy in use over indicated conditions 
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in 1931, and this picture has, without question, undergone a further 
favorable change in the interval since 1933. 

Of the 112 institutions in this report, 64 confined their collapse 
therapy program to three measures, pneumothorax, phrenic nerve 
surgery, and thoracoplasty. It is obvious that many patients for 
whom the first two procedures have failed, may not be suitable 
candidates for thoracoplasty. We believe that the very satisfactory 
final treatment results reported in our study are in no small measure 
due to the availability of other alternate procedures, such as intra- 
pleural and extrapleural pneumonolysis, scaleniectomy, multiple 
intercostal neurectomy, that serve more exactly to fulfill certain 
varied indications for treatment. The necessity for a wide variety 
of operative procedures has been more pressing during recent years. 
The indications for treatment have become much more complicated 
since the general acceptance for collapse therapy of cases that only 
a few years ago were being rejected for this treatment because of 
extensive bilateral involvement or bilateral cavities. 

Although it has not been possible to report treatment results of a 
control series in contrast to the final results in this group of 1124 
patients, we have been unable to find in the literature any reports 
of cavity closure and sputum conversion in a comparable inclusive 
series of patients that in any way approach the excellent results 
reported here. These results have been summarized for all groups 
of discharged and resident surgical and non-surgical patients in 
Table 5. 

MeMahon and Kerper,? whose report is representative of other 
controlled published series, reported the results of cavity closure 
in 2%} patients. The cavities closed with bed rest alone in 65 cases, 
or 22° of the series. In 62 patients collapse therapy was instituted 
within 2 months of admission, and cavities became closed in 43% 
of these; of the remaining 169 patients, collapse therapy was later 
resorted to in 83, and cavities were closed in 23, or ‘ 
these. Final cavity closure was secured in 115 cases, or 3 
the entire series. 

These figures compare as follows with those in Table 5; total 
cavity closure, 38.80% (McMahon series), and 61.27 (Michigan 
State Sanatorium); closure of cavities for patients receiving surgery, 
34°7, as compared with 71.5% in our series. Inasmuch as in the 
McMahon and Kerper series, slightly less than 50°7% of patients 
received collapse therapy, and in 57% of these the collapse was 
delayed, these comparative figures present the strongest possible 
argument for the early and general application of collapse therapy, 
without the delay required to learn which patients might do well 
without such treatment. It is, of course, well known to observing 
phthisiologists that tuberculous lesions, in the presence of an open 
cavity, may at any time unexpectedly spread or otherwise become 
more difficult to treat successfully. 


ANDERSON 


LI 


10€ 


it) NOISSINGY ( ( J AN ; t 
us 4u any 4 


168 
O01 | © = ie | 
Sig INNA = NS Lo = 
~ = re 
+ 
=< = | — | om == 
- 
ss +17 ~ — om 
~ = 
> 
a 
=. 
= MAN | oS. 2S N 
ox 
on 
So 
— 
| = om in 
& No <= =: NOON | t> 
= 
x 
n = = 
| 4 os 
| 


INTENSIVE COLLAPSE THERAPY IN| PULMONARY TUBERCULOSIS 169 


Table 


at bottom of 


uning 
Lining 


Wative 
m rem 
see notes 


me 
* 


| 
= 
—t~ 21m SSS S 
ADS | Al ea | ooo o 
aN S| ees | « LeEINI AM C 
2 ™ ini S66 S 
-« 
won | wise ce 
Z — SF 
| t | < ccc S 
: 
Nae + it ™ cos = 
- t= Nik x = NOS on S 
Z | ox A 
E 
¢ 


170 INTENSIVE COLLAPSE THERAPY IN PULMONARY TUBERCULOSIS 


A further article is being prepared for early publication, which 
indicates the selection and distribution of nine different collapse 
therapy procedures, either singly or multiply in complementary 
sequence, according to the various indications, in this series of 1124 
patients. 

Summary. The final results of an intensive collapse therap) 
program are detailed for a series of 1124 patients of a single large 
sanatorium, including 823 discharged and 301 resident patients. 

Collapse therapy in some form was instituted in 72.507 of the 
discharged patients. It was recommended in 81°% of the entire 
series of 1124 patients, and was actually used in 78.8%. 

Of $23 discharged patients, arrest or apparent arrest of the tuber- 
culosis was secured in 47.3°%; favorable results in 67.1); cavity 
closure in 57 & of cavity CASES; closure or decrease in the size of 
cavities in 69.69%; sputum conversion in 59°) of the positive cases; 
negative sputum in 70.7% of the discharged patients, of whom only 
28.60% had negative sputum throughout the entire period of treat- 
ment. 

Of 595 discharged patients who received collapse therapy, the 
figures for similar results were invariably much higher, being, respec- 
tively, 55.4, 77.8, 71.3, 84.2, 72.7 and 79.3% sy 

Corresponding figures for cavity and sputum results for the entire 
series of 1124 patients were usually slightly higher than the fore- 
going figures for the discharged group alone. Satisfactory explana- 
tions account for this apparent anomaly. 

A comparison of the results of an intensive program of collapse 
therapy reported in this article, with those of a large number of 
sanatoria using relatively little collapse therapy as an average, 
clearly shows that the former are vastly superior from every point 
of view. 


It is obvious that the results presented in this study constitute 
an overwhelming argument in favor of a definitive policy of early 
and intensive collapse therapy for approximately three-fourths of the 
patients with the adult type of tuberculosis in the civilian sanatoria 
of this country. 


The authors wish to express their indebtedness to Dr. John Alexander for valuah 
critical advice in the preparation of this article 
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DIAGNOSIS OF DISEASES OF THE STOMACH BY GASTROSCOPCI 
AND X-RAY RELIEF STUDIES. 


By J. M.D., A. Errincer, M.D., 
AND 
J. H. Pratt, M.D., 
BOSTON, MASS. 
From the Medical Clinic of the Boston Dispensary and the Department of Medicine, 
lufts Medical School. 

DURING the last two decades the emphasis in the clinical diagnosis 
of stomach diseases has shifted more and more from evaluation of 
the anamnesis and exploration of the functions to morphologic 
evidence of the condition of the stomach wall. This has increased 
considerably the number of correct diagnoses as proved by biopsy 


and necropsy. At present there are two non-surgical methods 
available which show anatomic changes: .Y-ray examination and 
gastroscopy. These are based on entirely different principles and 
they developed along entirely different lines. The basis for modern 
v-ray diagnosis was the development of a technique which attempted 
to demonstrate the changes of the mucosal relief in addition to the 
opaque shadow of the stomach as a whole. Whereas both methods 


are practised in many continental hospitals, particularly in Germany, 
there are only a few institutions in this country wherein both are 
routine procedures. Therefore it seems justifiable to present 
studies on even as few as 100 cases which were thoroughly 
examined by x-ray relief method and gastroscopy. An attempt 
was made by repeated checks to elicit in the individual case why 
the one or other method was superior or failed. Before discu sing 
the details the essentials of both procedures may be briefly outlined. 

Even during the early days of x-ray examination of the stomach 
Holzknecht® and his co-workers realized that the mucosal folds 
could be visualized with fluoroscopy before the stomach was com- 
pletely filled with the opaque substance. The use of a small amount 
of opaque medium was originally applied for various reasons by 
v. Elischer* in 1911. For the demonstration of the folds of the 
mucosa it was first used by Forsell® (1913), while Rendich,"” in 19238, 
applied these experiences to clinical problems, and since many 
authors have contributed. The most outstanding work was by 
Hf. Hf. Berg? and his pupils. His book, “ Roentgenuntersuchungen 
am Innenrelief des Verdauungskanals,” gives a complete review of 
recent developments in this field of diagnostic study. 

The greater efficiency of modern x-ray visualization of the stomach 
is due to the application of four principles: 

|. The use of a small amount of opaque medium in order to 
naintain some degree of transparency. 

2. The application of graded compression in order to fill the de- 
ressions between the prominent structures of the mucous membrane. 

3. Fluoroscopy of the patient in various positions demonstrating 
he contours of the stomach in different planes. 
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t. Small pictures snapped in selected positions during fluoroscopy 
enabling the examiner to obtain permanent records of fleeting 
observations. 

Gastroscopy may be defined as the intravital inspection of the 
stomach mucosa by a non-operative procedure. Ina strictly histori- 
cal sense gastroscopy is older than .-ray examination. As long 
ago as IS6S, Kussmaul!® introduced a metal tube into the stomach 
of a sword swallower hoping to see the interior of the organ. ITis 
attempts were naturally failures because suitable sources of light 
were not available in the early years. The first report concerning 
successful gastroscopies was published by von Mikuliez," in 1SS4. 
In the years following von Mikulicz’ publication the attempts never 
ceased entirely and many instruments were devised which finally 
were abandoned for one reason or another. It was not until 1910 
that more serious attempts at developing gastroscopy as a method 
of research and finally of clinical diagnosis were made. Since 1910, 
several instruments have been devised which have been more 
efficient and less dangerous than their predecessors (Loening and 
Stieda, 1910; Elsner, 1911 Schindler, Korbsch'”’ and others). All 
these instruments were of the rigid type and therefore restricted 
to application by only a few well-trained and particularly skillful 
examiners. However, we owe to this pioneer work with the rigid 
gastroscope most of the knowledge upon which the present-day 
routine gastroscopy is based (Elsner,'’? Schindler,"4 Korbsch,'2* 
Gutzeit,”? Henning,*? Moutier" et a/.). The device which finally 
paved the way for the more general use of gastroscopy was the semi- 
flexible (or semirigidg gastroscope, constructed by Georg Wolf, of 
Berlin, in collaboration with Schindler.'% From a technical view- 
point this instrument represents an entirely new principle. The 
rigid instruments were constructed like telescopes, 7. ¢., they con- 
tained a rather simple system of prisms and lenses. The Wolf- 
Schindler gastroscope consists of a rigid upper portion and a semi- 
rigid lower end. This lower end is constructed with overlapping 
rings after the fashion of the fish-scale arrangement of medieval 
armor. The optical arrangement of the rigid part is similar to that in 
the original instruments. The lower part contains a complicated sys- 
tem of lenses with short focal distances. The main advantages of the 
Wolf-Schindler gastroscope are that its application certainly demands 
much less training than the use of the rigid tube and the danger of 
perforating the esophagus or the stomach is considerably lessened. 

There has been, and still is, much controversy as to the advan- 
tages and disadvantages of flexible instruments. We regard 
Chevalier Jackson's" criticism as important. As the Wolf-Schindler 
gastroscope is equipped with a 90-degree optic, or after the suggested 
modification of Henning® with a retrograde optic, the instrument 
must necessarily be passed through the esophagus blindly. It is 
obvious that an unexpected obstruction in the esophagus or the 

cardia may lead to perforation. For this reason, we require careful 
x-ray studies of the esophagus, or better, esophagoscopy to precede 
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the introduction of the gastroscope in cases In which there is any 
possibility of such a complication. 

We have recently used a telescopic esophagoscope as devised by 
Wolf and Henning.’ This instrument causes scarcely any discom- 
fort to the patient because its diameter is only 7.3 mm. It is 
equipped with two exchangeable telescopes, one of which represents 
a prograde system. This permits fulfillment of Jackson's demand 


that one “see the esophageal lumen ahead 

The actual examination is usually carried out with the patient 
lving on the left side. The optimum time for the examination, as 
with x-ray studies, is in the morning, the patient having fasted over 
night. One hour before gastroscopy we ordinarily administer a 


New type of flexible gastroscope after Wolf-Schindler, with rigid upper part with 
eyepiece, electric wiring and mouth of air channel; and flexible lower part with the 
window, illuminating bulb and rubber tip. Illustration furnished by The George 
P. Pilling & Son Co., Philadelphia 
sedative, the type and amount depending primarily on the emotional 
state of the patient. Immediately before the examination a local 
anesthetic is applied to the mouth and pharynx, and a gastric lavage 
with a large rubber tube is performed. The latter procedure serves 
to demonstrate whether difficulties in the introduction of the 
gastroscope may be expected and permits removal of stomach 
contents which may hamper the inspection of the gastric wall. 

Summarizing the principles of both methods, we may say that 
the x-ray examination is a study of an elaborate plastic cast of the 
entire organ; gastroscopy gives an immediate natural picture of 
circumscribed areas of the interior surface of the stomach which 
can be pieced together like a mosaic pattern. From such con- 
siderations we may possibly predict what types of lesions would be 
revealed best by the former or the latter procedure. 

X-ray examinations may inform us about shape, size, contour, 
tone, motility, peristalsis and position of the stomach. They may 
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give some information about emptying time and gastric secretion. 
They may show large and medium-sized defects of the walls and, 
with the application of modern principles of relief technique, may 
also reveal comparatively coarse changes of the mucosa itself and 
of the mucosal folds. 

Gastroscopy, on the other hand, may demonstrate even very 
fine changes and defects of the surface; it shows the folds in their 
natural appearance. It demonstrates the color of the mucous mem- 
brane, the distribution of blood, the filling of the blood-vessels, 
hemorrhages and so on. It may also give some impression as to 
tone, peristalsis and gastric secretion. 

We may, therefore, expect that the x-ray examination is superior 
where localized lesions, especially if not too small, are present; 
whereas generalized pathologic processes and very fine superficial 
changes are more the domain of the gastroscope. Therefore, the 
two methods are in no way in competition, but supplement each 
other successfully. The very lesions which x-ray examination fails 
to reveal can usually be visualized with the gastroscope, while those 
which can scarcely be seen by gastroscopy seldom cause difficulties 
for the roentgenologist. 

The following table summarizes and compares 100 consecutive 
cases In which both methods were used; in cases where there was 
disagreement in diagnosis an attempt has been made to explain the 
reason therefore. In many instances repeated examinations were 
necessary before a satisfactory explanation was reached. 

TABLE 1.—ANALYSES OF 100 ConsecuUTIVE Cases IN Born “ RELIEF”’ 
RapIoLoGic EXAMINATION OF THE STOMACH AND A Direct INSPECTION 
OF THE Gastric Mucosa Wirn a GastTroscopE WERE Mape.* 
Gastro 
( linical Y-ray scope 
diagnosis. diagnosis. diagnosis 
Normal . y 20 16 
Gastric neurosis 
Undiagnosed 
Cyclic vomiting 
Diverticulum of esophagus 
} Carcinoma of esophagus 


Normal stomach 
and functional 
disturbance 


Extragastric 
lesions ) Cholecystitis 
Cancer metastasis, extragastric 
Gastritis (various forms 
Erosive gastritis 
Atrophy . ‘ 
Hyperchromic anemia 
Hypochromic anemia 
Multiple hemorrhages 
Peptic ulcer . 
} Gastric ulcer 
Duodenal ulcer 13 
Duodenal scar 3 
Polyp 1 
| Carcinoma 14 13 
VI. Postoperative conditions : 


. Chronic gastritis 


Uleer 
Tumors 


In every case in the column headed “clinical diagnosis" the tentative diagnosis 
is recorded. This was made before the special procedures were undertaken which 
accounts for the discrepancies in the 3_columns.g For detailed analysis see the 
following text. 


At first sight one may get the impression from Table } that there 
is at least in a few groups fair conformity between clinical, roent- 
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genologic and gastroscopic diagnosis. On the other hand, further 


analysis shows that in such a small series of cases the fairly close 
agreement of the three methods is in some instances only apparent, 
and vice versa. It is probable that most errors may be expected on 
the side of the clinical diagnoses. Therefore, most of these figures 
require a short explanation and many a rather detailed discussion. 
If we exclude in Group I the 2 cases where with a mere clinical 
examination no diagnosis could be made and the | case of frequent 
probably vicarious hematemesis, there are left 19 cases in which no 
organic lesion could be expected from the clinical findings. This is 
slightly below the number of normal cases obtained by 2-ray™ 
namely 25, and slightly above the number of cases** which showed 
no changes in gastroscopy. Further analysis revealed the fact that 
the clinical studies were even less dependable. 
In these 19 cases where the clinical diagnosis was normal or gastric 
neurosis, the following findings were obtained: 
X-ray 
examination 

Normal 12 

Gastritis 5 

Gastric ulcer 

Carcinoma l 


Atrophy l 


* Including 1 case of état-mamelonné and 2 cases of anemia 


The difficulty in x-ray diagnosis of atrophy will be discussed later. 
Thus further analysis of 19 cases without suggestive clinical symp- 
toms or signs showed that in about two-thirds significant anatomic 
changes could be demonstrated. ‘Two-thirds of the “ normal cases” 
certainly deserved other treatment than psychotherapy and could be 
treated at an earlier time, ¢. ¢., before complications occurred, when 
proper treatment still promised to be successful. 

Group II includes cases where stomach lesions were found more 
or less incidentally. Naturally the clinical diagnosis in these 3 cases 
were failures. One case which actually belongs in this group may 
be mentioned because it shows the advantage of close collaboration 
of a-ray and gastroscopy. In this case the x-ray examination 
showed a large defect probably due to carcinoma. It was not 
possible to decide by .r-ray examination alone whether this mass, 
which was firmly attached to the stomach, was extrinsic or intrinsic. 
Gastroscopic examination proved that the lesion did not involve 
the stomach itself. Therefore, intra-abdominal metastases were 
assumed and finally the primary tumor could be demonstrated in 
the colon. The therapeutic approach to this case certainly was 
entirely different after these facts were established. 

Group III summarizes all cases where gastritis was the main 
diagnosis. It was through the close codperation of surgeon, roent- 
genologist and gastroscopist that the diagnosis of gastritis which 
has been in disrepute during a few decades has again received an 
anatomic basis. In the recent American literature gastritis does 
not find as prominent a place as in the European. The opinion was 
even brought forward that this condition, frequent in central Europe, 
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is extremely rare in central North America (Walters and Sebening," 
Kustermann and Balfour). We felt that the more general use of 
both x-ray relief technique and gastroscopy in Europe is responsible 
for this discrepaney. In 1935, Benedict! has already reported that 
in the Massachusetts General Hospital, where both methods are 
used routinely, in 40 out of 200 cases chronic gastritis was diagnosed. 

The roentgenologic diagnosis of gastritis is usually based upon 
indirect signs such as hypersecretion, hyperperistalsis, broadening 
and increased rigidity of the rugee. Only in rare instances does the 
v-ray examination succeed in the demonstration of the so-called 
“granulated relief.” These “granula” are direct signs of hyper- 
trophy, and correspond to the “ wart-like” swellings of the mucosa 
so often encountered in gastroscopy. 

A great variety of findings in gastroscopy corresponds to these 
comparatively uniform x-ray pictures. Among the direct signs of 
gastritis representing changes of the epithelium itself may be men- 
tioned spongy velvet-like appearance of the surface, edema, cir- 
cumscribed hyperemia, old and fresh hemorrhages, verrucous 
swellings probably preformed by the normal grouping of the stomach 
epithelium into alveoli, erosions, atrophic areas and so on. 

It is superfluous to mention that the “indirect” signs of the .r-ray 
examination, namely, hypersecretion, hyperperistalsis, broadening 
and increased rigidity of the folds are also seen with the endoscope. 

The most impressive x-ray sign of “hypertrophic” gastritis is, 
as mentioned, the enlarged fold. Gastroscopic studies proved, 
however, that the thickened fold frequently, but not always, accom- 
panies the hypertrophic changes of the mucosa. It seems most 
likely from recent investigation of the subject that the enlargement 
of the fold is due to functional changes of the submucosa and 
muscularis mucos rather than to true gastritic processes (Forsell,' 
Henning’). In other words, the most impressive .-ray sign is only 
a frequent but not a constant finding in hypertrophic gastritis. 

The roentgenologist often believes that the thickening of the 
folds allows the diagnosis of hypertrophic gastritis to be made. 
We agree with Henning that this “hypertrophic gastritis of the 
roentgenologist”” does not necessarily represent true hypertrophic 
changes of the mucosa. We may find enlargement of the folds in 
the norma! stomach and sometimes even in complete atrophy. This 
series of 100 cases includes 1 in which 2-ray examination recorded 
broadening of the relief while gastroscopy demonstrated all the signs 
of complete atrophy. 

The great variety of anatomic changes as seen through the 
tube induced Schindler'®’? to subdivide the anatomic picture of 
chronic gastritis into three groups: Superficial, hypertrophic and 
atrophic gastritis. This classification is still used, although there 
is general agreement among gastroscopists that it is highly un- 
satisfactory. Actually we very often find features of different 
groups of Schindler’s classification in the same case of chronic gas- 
tritis. Therefore, Henning*’ prefers to express this fact in the 
gastroscopic diagnosis. He attempts to express in the diagnoses all 
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the significant findings. Following his suggestion one would speak, 
for example, of gastritis with predominance of atrophic processes 
and so on. We do not intend to enter into this discussion. ‘There- 
fore, we classify in our statistics most of the cases of gastritis under 
the heading “chronic gastritis (various forms).”’ 

We feel, however, that two types should be discussed separately, 
i. e., the gastritis with multiple erosions and the complete atrophy 
without any demonstrable signs of chronic inflammation. ‘The 
former deserves special attention because we can observe good agree- 
ment between the presence or even the stage of the erosions and 
the symptoms of the patients. We saw repeatedly that pain and 
other symptoms disappeared at the same time that the erosions 
healed. The 2-ray films at this stage may and usually do show 
the same picture of “hypertrophic gastritis’ as at the beginning 
of the treatment. Therefore, we make it a rule to keep the patient 
on a strict diet until the erosions are gone, although we attempt to 
continue the treatment in a milder form until the other signs of 
gastritis disappear or are considerably lessened. Unfortunately, 
the conformity between the complaints of the patient and the 
gastroscopic picture is less dependable in other manifestations of 
chronic gastritis. We see very often severe gastritic changes in 
cases with only minor symptoms and vice versa. As in other condi- 
tions of the stomach so also in gastritis, the constitution, psyche 
and personality of the patient seem to play an important part in 
the subjective reaction of the patient to the disease. 

The signs of localized atrophic changes are often met together 
with other signs of chronic inflammation. If they occupy large 
areas of the stomach we may safely speak of chronic gastritis with 
predominance of atrophic changes or, in a word, atrophic gastritis. 
On the other hand, we prefer to classify as atrophy, cases where 
we find complete atrophy without signs of chronic inflammation 
as frequently in cases of pernicious anemia. This leaves the question 
open as to whether these lesions are of inflammatory or degenerative 
origin. We used to think of atrophy in pernicious anemia as a final 
condition with no tendency to recovery. Recently, Jones, Benedict 
and Hampton" believed that they could prove that following suc- 
cessful treatment the signs of atrophy may disappear. 

We agree with Berg that the thin fold in z-ray examination cer- 
tainly justifies the diagnosis of atrophy only in rare instances. 
We feel that the x-ray diagnosis of atrophy is more or less guesswork. 
The following two tables may prove this statement. 

GastTroscopic Diagnosis IN 4 Cases DIAGNOsEp as “ATROPHY” BY X-RAY. 

Hypertrophic gastritis (in stomach with gastro-enterostomy) 
Normal mucosa 


l 
1 
Hemorrhages in otherwise normal stomach l 
Atrophy 1 


X-ray DriaGnosis IN 4 Cases WHERE ATROPHY WAS SEEN THROUGH THE 
GASTROSCOPE., 
Normal mucosa 
Atrophy 
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It also seems of interest to review the diagnoses which were made 
in the 3S cases where gastritis was the only diagnosis revealed 
with the gastroscope. The following table includes the 31 cases of 
various forms of chronic gastritis and the 7 cases of erosive gastritis. 
The following are the clinical diagnoses of these 38 cases: 

Peptic ulcer 
Gastritis 
Neurosis 
Carcinoma 
Not diagnosed 

* Including 8 cases where the x-ray examination proved the presence of a duodenal 
ulcer. 

Finally we want to emphasize that Table 1 contains in the columns 
‘y-ray examination’’ and “gastroscopy’’ cases in which gastritis 
was the only diagnosis. Most of the stomach and duodenal lesions 
such as ulcerations or cancer are also accompanied by gastritic 
changes. If we include these the frequency of the diagnosis of 
gastritis rises considerably. The total number of cases in which 
marked gastritic changes were observed (with or without other 
pathologic changes) was: 


‘ 


On x-ray examination 40 cases out of 100 

On gastroscopy 62 cases out of 100 
In any event we must realize that many cases of gastritis cannot 
be diagnosed by the x-ray method. This proves, what we expected 
a priori, that generalized lesions of the stomach are more easily 
diagnosed with the gastroscope. 

In a similar way we see the verification of our prediction that 
probably small defects may be overlooked in x-ray. Of the 18 
gastric ulcers seen with the gastroscope only 11 were demonstrable 
in a-ray examination (Group IV of Table 1). We want to stress 
the point that we classify under the heading of ulcer only deep 
lesions whereas superficial lesions in these statistics are regarded 
as erosions. Gutzeit? reports a similar experience. He found in 
100 cases of gastric ulcer that the diagnosis was possible in 45 cases 
by x-ray and in 75 cases by gastroscopy. This, however, is practi- 
cally the same proportion which we observed on a smaller scale. 
Another advantage of gastroscopy is that complete healing of an 
ulcer can be shown with certainty. It happens quite frequently 
that on gastroscopic examination the ulcer is still present, although 
the 2-ray signs have already disappeared. 

Although the duodenum is not within the reach of the gastroscope, 
it may be of interest to record the gastroscopic findings in 16 cases 
where the 2-ray examination revealed pathologic changes in the 
duodenum. In 13 cases of active duodenal ulcer evidenced by) 
x-ray the gastroscopic findings were: 

Severe gastritis 


Mild gastritis 
Deformed pylorus 
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In 3 cases of inactive duodenal ulcer: 


Severe gastritis (with deformity of the pylorus) 

Normal (7. e., no pathological changes in the stomach except for 
deformity of the pylorus) . 

Gastric ulcer (not found in z-ray 


As to the diagnosis of carcinoma of the stomach, there is in our 
series satisfactory agreement between 2-ray examination and gas- 
troscopy. In 1 case the x-ray examination carried out at another 
hospital and repeated by us suggested malignancy of the greater 
curvature. Gastroscopic examination revealed localized inflamma- 
tory changes in the area where the lesion had been visualized by 
x-ray. The gastroscopist was opposed to surgical intervention. 
This patient gained more than 25 pounds during the following year 
and is at present free from pain or other symptoms. 

The efficacy of both methods in our cases may be largely due to 
the fact that all of our patients showed major lesions when they 
first came for examination. From previous experience and other 
publications we got the impression that a small carcinoma might 
be more easily overlooked with the gastroscope, than with z-ray 
relief technique. As far as we know, Schindler’ alone feels that 
gastroscopy is the superior method in the diagnosis of very small 
stomach tumors. On the other hand, we feel that while these 
tumors are frequently discovered on x-ray examination, gastroscopy 
is very helpful in establishing their nature and extent. Sometimes 
it may happen that small tumors are discovered by gastroscopy 
before they can be demonstrated by x-ray. Table 1 shows 1 case 
of a solitary polyp which could be diagnosed only through the 
endoscope. The advanced stage of the disease when our patients 
first came under observation is shown by the fact that in 8 of 
the 12 cases of cancer the diagnosis was already suggested by the 
clinical signs and symptoms. In the remaining 4 cases the clinical 
diagnoses were respectively pernicious anemia, gastritis in an 
operated stomach, peptic ulcer and neurosis. 

Late changes of the postoperative stomach are often very impres- 
sive in w-ray examination and even more so in gastroscopy. It is 
rare to find a stomach after operation of any type that does not 
show severe gastritis changes. As a rule, lesions on the stomach 
side of an anastomosis are disclosed more readily on direct inspec- 
tion with the gastroscope; lesions of the anastomosed viscus when 
opposite to the opening may also be seen with the tube. Lesions 
of the intestines proximal and distal to the stoma may be seen only 
by a-ray. 

Of the 8 cases of postoperative stomach in our series in 1 a car- 
‘inoma could be demonstrated by v-ray and gastroscopy. In 1 case 
complete atrophy and in another a chronic gastritis with predomi- 
iantly atrophic changes were seen with the tube. The 2-ray reports 
vere hypertrophic gastritis and normal stomach mucosa, respec- 
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tively. In 2 cases severe gastritis and jejunitis were diagnosed by 
both methods. On one occasion a jejunal ulcer discovered by 
a-ray could not be seen through the gastroscope, and in 2 instances 
ulcers at the gastro-enterostomy opening could be found by gastros- 
copy, only. 

Summary and Conclusions. 1. Both x-ray relief technique and 
gastroscopy represent a decided improvement over the previous 
routine in the diagnosis of stomach diseases. 

2. The combined use of both methods as a routine procedure is 
an additional help in diagnosis and in the investigation of unsolved 
problems in the pathology of the stomach. 

3. One hundred cases in which careful and sometimes repeated 
examinations with both methods have been carried out are sub- 
jected to analysis and compared with the results of clinical examina- 
tion. 

4. For the diagnosis of gastritis, gastroscopy is by far superior 
to v-ray relief technique. Erosions and atrophy of the stomach 
mucosa can be diagnosed for all practical purposes by gastroscop) 
only. 

5. Gastric ulcers are more frequently encountered in gastroscop) 
than in x-ray. In cases of duodenal ulcers almost always accom- 
panying changes in the stomach are present. 

6. For the diagnosis of stomach tumors and of postoperative 
changes, x-ray relief method and gastroscopy supplement one 
another in an almost ideal way. 
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Wirn the advent of the liver and stomach therapy of pernicious 
anemia and the revival of the method of treatment of “secondary ”’ 
anemia with massive doses of iron, the necessity for a critical 
analysis of the indication of these types of treatment has become 
more evident. Ultimately, it is the state of the cells in the bone 
marrow that determines the reactiveness of the patient to a given 
tvpe of therapy. Many terms are used to describe the state of 
the bone marrow: it is said to be hyperplastic, hypoplastic# aplas- 
tic, depleted, stimulated, depressed, exhausted, irritated, injured, 
recovered, normoblastic, megaloblastic or myelophthisic. It would 
be more desirable to substitute a more exact description in terms 
of numbers of cells per cubic millimeter, and relative percentages 
of the different kinds and stages. 

A number of studies of the sternal marrow have appeared recently 
in the literature. Those of Custer,! Fitz-Hugh and Krumbhaar,' 
Krumbhaar and Custer,> and Dameshek? deal with studies of 
sections of bone marrow and are not strictly comparable to the 
work reported here. Reich® and Young and Osgood’ used films of 
hone marrow made from material obtained by aspiration of blood 
and bone marrow cells. This method gives very good cytological 
preparations, but is not quantitative and represents only those 
cells which are most easily dislodged. The touch or imprint 
method, while giving the best cytological pictures, does not give 
a true distribution of all types of cells, many of them not being 
represented in the film. The sections are indispensable for deter- 
mining the architecture and arrangement of the bone marrow, as 
well as the determination of the relative distribution of fat and 
cellular tissue. However, it is often difficult, because of different 
technical treatment, to name the bone marrow cells in the same 
terminology as those which appear in the peripheral blood. For 
this reason the special technique used in this study helps to corre- 
late the quantitative and qualitative relationships between the 
cells of the marrow and those of the peripheral blood. 

In these studies the descriptions are limited to the condition in 
the sternal bone marrow, although data have been accumulated on 
the marrow of the femur, tibia, vertebrae and ribs. The sternal 

* Presented, in part, to the American Society for Clinical Investigation, May 5, 
1930; Central Society for Clinical Research, October 27, 1933, and the American 
Society for Experimental Pathology, April 10, 1935. 
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marrow has the advantage of accessibility, as well as being a rela- 
tively stable source of both red and white blood cell forming tissue. 

The principle of the technique depends upon the fact that blood 
serum dissolves intercellular connective tissue substance, liberating 


the individual cells, and changing them chemically so that they 
stain like cells of the blood stream.” The technique is as follows: 


Method for Counting Cells of the Bone Marrow.*’ Wet the inside of 
the tube of a Sahli hemoglobin pipette, or the stem of a red or white blood 
cell counting pipette with serum. The pipette stem should have markings 
enabling one to measure 4 volumes. A serum of the same blood group as 
the patient is desirable if the red blood cell count is a factor, otherwise 
any blood serum may be used. The serum is drained out, and bone marrow 
is sucked up 1 unit of space into the pipette. By working the tip back 
and forth among the trabecule of bone, enough marrow may be obtained 
without air bubbles. Serum is then drawn up so that the total bulk is 
tf volumes. This is then discharged into a watch glass, using care to wash 
out all of the marrow. Eight more volumes of serum (measured by the 
markings on the pipette) are then added, and the suspension is stirred 
thoroughly with a blunt glass rod. This suspension is then drawn into a 
red blood cell counting pipette to the 0.5 mark, and diluted with Hayem’s 
solution, or with 1% acetic acid, the rest of the steps being exactly as in 
the case of counting red blood cells, using a hemocytometer slide. The 
high-dry objective is used. The total number of cells in 4 or 8 sq.mm 
are counted, the adult red blood cells being enumerated in one group (if 
acetic acid has not been used) so that when their number is subtracted from 
the total, the number of nuleated cells of all types is obtained. The 
calculations are as follows: 

The number of cells counted in 1 sq.mm., obtained by dividing the total 
number of cells counted by the number of square millimeter spaces used, is 

No. of sq.inm. 

The differential count is made from cover glass films, using a thick emul- 
sion of bone marrow in serum. The fresher the serum, the better are the 
results. If the serum is of the same blood group, the red blood cells show 
a better distribution than when they are agglutinated. Human serum may 
be used for bone marrow of animals. Use Wright's or Giemsa’s stain 
When Wright’s stain is used, allow the stain to act for 1 minute, then 
dilute with as much distilled water as the cover glass will hold, mixing 
very thoroughly. Allow this to stand for 10 minutes, then wash with 
distilled water, dry and mount in xylol-balsam. 

The most “representative’’ bone marrow is obtained from the mid- 
sternum, as this gives both red and white cells in the course of their develop- 
ment. This technique may be used with marrow from any bone or for 
cells of other organs. 

With careful technique, the variation in counting cells from the same 
region in the normal marrow, using several pipettes averages about 5% 
an amount but slightly greater than variations from drop to drop in the 
same pipette. In pathologic marrows, where there was a grossly uneven 
distribution of the cells, the variation was considerably greater, amounting 
to as much as 24% between a cellular and relatively non-cellular region, 
and to 85% in marrows with regions of “ aplasia.”’ 

MarertAt. Bone marrow was taken from the midsternum of 163 
patients at autopsy, including some observations on biopsy material. The 
biopsy material is, of course, more desirable for the finer cell structure. 
There are several other points of difference in the cells of the two types of 
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Method of drawing bone marrow, from fragment of marrow 


tissue remo\ 
at biopsy or autopsy 


into pipette for measuring a unit volume 


Fic. 2. 


1.8 mm. oil-immersion objective; 
It is possible that the oval nucleus type may 
, precursor of the polymorphonuclear series or of the 
2, Megaloblasts. 3, Basophilic 


normoblasts. 4, Eosinophilic normoblasts. 5, Reticulocyte. 6, Granule red blood 


cell. 7, Mature erythrocyte. 


Stages in the development of red blood cells in the bone marrow of the 
sternum. (Camera lucida drawings, 10 ocular 
table level.) 1, Primitive blasts. 
represent a different cell (¢. g. 
erythrocyte series) from the round nucleus form. 2 
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material. The longer the period after death that the marrow is allowed 
to change, before films are made, the fewer the number of adult poly- 
morphonuclear neutrophils, myeloblasts and myelocytes, although the 
change is not very marked. There does not appear to be a very extensive 
change in number of red blood cells in the various stages. In the cases 
selected the condition of the peripheral blood was studied before death, 
and also on the day of death or biopsy. From this group the following 
selections illustrate the characteristic features of each type of anemia. 

Factors in the Interpretation of the Number of Cells per Cubic 
Millimeter in the Sternal Bone Marrow. In the non-diseased sternal 
bone marrow, the number of cells in each stage depends on the 
physiologic condition of the person at the time that the specimen 
istaken. There is less tendency for the marrow from different parts 
of the bone to vary in constitution in health than when a disease 
is present. There may be a variation in the predominant stage 
of development of the cells in the marrow of two different bones of 
the same patient in disease. Thus the sternal marrow in a patient 
with pernicious anemia in beginning remission showed the pre- 
dominant stage of the red blood cells to be that of the eosinophilic 
normoblast, while the vertebral marrow showed most of the cells 
in the basophilic normoblast (macro-normoblast) stage. In a 
patient in complete remission, the red blood cells in both bones 
showed a predominance of the eosinophilic normoblast stage. 

The “number of cells per cubic millimeter’’ represents the soft 
tissue. The amount of bony trabecule varies in different individu- 
als, so that the number of cells per cubic millimeter does not neces- 
sarily reflect the amount of marrow in the patient. In some patients 
there is a myeloid metaplasia in the spleen and other organs, and 
the extent to which the marrow spaces in such bones as the tibia 
and femur is utilized must be taken into account in considering the 
total amount of hematopoietically functioning marrow. 

Cytologic Characteristics of the Cells of the Erythrocyte Series. 
The term “primitive blast” is used for a type of cell found in the 
bone marrow, but which appears in variable numbers in the periph- 
eral blood in the terminal stages of chronic leukemias. In normal 
sternal bone marrow the average number varies from 150,000 to 
300,000 per c.mm. The cells, in stained films of serum suspen- 
sions, have nuclei measuring 7.5 by 10 microns in diameter. The 
chromatin becomes finely reticular in the dried films stained with 
Giemsa or Wright, with no distinct nuclear membrane. There are 
1 to 4 nucleoli. The cytoplasm, which is deeply basophilic, varies 
from a few shreds in the youngest stages to a thin ring around the 
nucleus in the older stages. The shreds may be fine filaments when 
no fluid is added to the films, but these, being jelly-like, may round 
up in fluids (as blood plasma or serum), and appear as “ buds” of 
different sizes on the periphery. The cells enlarge as they grow, 
their cytoplasm becomes more distinctly marked off, and the typical 
myeloblast is produced. The “primitive blast” stage of the cells 
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of the polymorphonuclear leukocyte series resembles that of the 
lvmphocyte and erythrocyte series of cells in general morphology, 
and may or may not be identical.4 

The next stage in the development of the red blood cell is the 
megaloblast. We have found this tvpe of cell in all specimens of 
normal bone marrow which we have examined and we take the 
point of view that it is a normal stage in the production of the 
erythrocyte rather than a pathologic or fetal cell. The average 
diameter in films from serum suspensions is 16 to 19 microns, and 
the nucleus is round and measures 12 microns. The chromatin is 
finely reticular and 3 to 4 nucleoli are visible. There is no sharp 
nuclear membrane. The cytoplasm stains a deep ultramarine blue 
with Wright's or Giemsa, and is hyaline. Individual cells show some 
spottiness of the cytoplasm with “moth-eaten” appearance of 
scattered areas. Under ideal conditions a single brilliantly refrac- 
tile granule, 0.5 micron in diameter, taking no stain, but appearing 
black when in focus, is seen in the cytoplasm. 

The next stage in development, the basophilic normoblast or 
macro-normoblast, is characterized by shrinkage in size and less 
intense basophilia of the cytoplasm. The chromatin network of 
the nucleus becomes more coarse, so that irregular lumps of chro- 
matin material appear in the network. There is enough chromatin 
around the edge to suggest a nuclear membrane. The “ moth- 
eaten’ appearance of the cytoplasm becomes more marked, and 
an element of redness shines through the blue in these areas. In 
the fresh condition, and in certain of the stained cells which happen 
to be in the proper position, a brilliant refractile granule is visible 
in the cytoplasm. The nucleoli are not clearly evident, but in 
mashed cells they are definitely visible. In the films the nucleus 
measures 9 to 7.5 microns and the cytoplasm 15 to 12 microns in 
diameter. 

The cells become progressively smaller, the nucleus more compact 
and the cytoplasm more eosinophilic. The eosinophilic normoblasts 
vary in size from 12 to 10.5 microns with nuclei from 6.75 to 5 75 
microns in diameter. In some stained forms and in the fresh cells 
the refractile granule is visible in the cytoplasm. In some eosino- 
philic normoblasts nuclear particles are visible. They vary in 
number from 1 to 24. While they are usually regarded as frag- 


mentation products of a decomposing nucleus, we think them to 
be chromosomes left out during the reconstitution of the nucleus 


following the last mitosis. 

Three stages may be differentiated after this: the reticulocyte; 
the stage with only the brilliant refractile granule as a morphologic 
differentiation*’; and the mature erythrocyte. 

Sternal Marrow in the “ Normal Individual.” The bone marrow 
in “normal” individuals varies within wide physiologic limits as 
the preponderant type stage of development apparently differs 


IS6 ISAACS: THE BONE MARROW IN ANEMIA 


with different conditions of the body. A normal individual may 
tax his granulopoietic tissue at one time more than another in trying 
to remain normal. There is apparently a physiologic leukocytosis 
associated with certain phases of digestion, which may be expected 
to be associated with different rates of production. Thus the 
relative percentages differ considerably, making it difficult to evalu- 
ate a given specimen of a pathologic marrow by direct comparison, 
unless the variation is extreme. 

In the bone marrow taken from the midsternum of 11 normal 
adults, or those dying from trauma (skull fracture, automobile 
accident; death following operation) the average cell distribution 
was as follows: 

Total number of all nucleated cells per ¢.mm., 900,000 to 1,000,000. 


Per cent of all 

nucleated cells 
Undifferentiated “lymphoid” cells. Primiti t ; 
Megaloblasts 10 
Basophilic normoblasts 
Eosinophilic normoblasts 


Polymorphonuclear neutrophils — adult 

Polymorphonuclear neutrophils —young 

Metamyelocytes 

Myelocytes 

Mvyeloblasts 

Eosinophils (immature and mature 

Lymphocytes 

“Endothelial” cells. Phagocytes 

Hemohistioblasts and hemohistiocyte 

Megakaryocytes 

Basophils Present 
Monocytes Present 


“ tplastic” Anemia. In aplastic or hypoplastic anemia the total 
number of cells per cubic millimeter is greatly reduced and the fat 
content Is increased. The “block” or stage of inhibition is in the 
“primitive blast” group, so that but few cells mature beyond this 
form. The so-called idiopathic aplastic anemia (6 cases) differs 
from the aplastic anemia following intensive Roentgen ray therapy 
(7 cases) in that in the latter condition the number of primitive 
blasts is reduced, but the cells which are present tend to ripen into 


eosinophilic normoblasts and later into mature erythrocytes. In 


the hypoplastic anemia of nephritis (10 cases) the inhibition is just 
after the primitive blast stage, so that cells in this stage accumulate 
in normal or greater than normal numbers while but few ripen to 
the megaloblast stage (Cases 1, 2, 3, Table 1). 

Pernicious Anemia (16 Cases). In pernicious anemia in relapse, 
the point of inhibition appears at the megaloblast stage. Different 
individuals vary considerably in the degree of inhibition, correlated 
with the height of peripheral red blood cell count. In some indi- 
viduals but few cells ripen, whereas in others a red blood cell count 
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of 3 or more million may be maintained. Some patients with per- 
nicious anemia showed a great increase In the actual amount of 
cellular tissue in the marrow (1,600,000 nucleated cells per ¢.mm.) 
whereas others showed a markedly hypoplastic condition (e. g., 
400,000 nucleated cells per c.mm.), although in both the “block” 
at the megaloblast stage was present (Case 4, Table 1). 

Cirrhosis of the Liver (S Cases). In patients with cirrhosis of the 
liver with anemia there is a tendency toward macrocytosis of the 
red blood cells. In those patients who have, in addition to the 
primary hepatic insufficiency, actual loss of blood, the picture of 
hemorrhage with small red blood cells becomes more prominent. 
The uncomplicated cirrhosis of the liver shows an increase in the 
number of cells in the bone marrow, with the point of inhibition 
at the megaloblast stage. The bone marrow resembles that of 
pernicious anemia in relapse.” After remission has been produced 
in hepatic cirrhosis with intensive liver extract therapy, the bone 
marrow resembles that of the normal individual. Two types are 
encountered, one with an increase in the total number of cells in 
the bone marrow, with inhibition in growth at the megaloblast 
stage, and a second type with a decrease in the total number of 
nucleated cells, with the inhibition at the primitive blast stage, as 
is seen in chronic nephropathy. When there is gross secondary 
hemorrhage, there may be a great decrease in the total number of 
cells per cubic millimeter (Cases 5 and 6, Table 1). 

Acute and Chronic He morrhage (12 Cases). In the first stage of 
acute blood loss there is relative increase in the number of poly- 
morphonuclear leukocytes and their precursors in the sternal mar- 
row. During the first 24 hours there is a tendency for a depletion 
of the cells in the bone marrow, with a decrease in the total number. 
Later, when the leukocytosis is reflected in the peripheral blood, 
there is an increase in percentage of eosinophilic normoblasts, 
followed later by predominance of cells in the basophilic normo- 
blast stage. This corresponds to the stage of reticulocyte increase 
in the peripheral blood and possibly represents depletion, through 
maturation, of the eosinophilic normoblasts. During the stage of 
active regeneration, the total number of cells in the bone marrow 
is increased. In chronic hemorrhage, and in the regenerative stage 
of acute hemorrhage the normoblasts are smaller than normal. 
Case 7 in Table 1 illustrates the condition 8 hours after an acute 
hemorrhage. 

Hemolytic Anemia (5 Cases). In a case of hemolytic anemia of 
long standing there was a relative predominance of cells in the 
eosinophilic normoblast stage. ‘There may be an increase in the 
total number of nucleated cells in the bone marrow, although a few 
cases of long standing have been noted in which the cellular content 


was only two-thirds normal. 
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Hodgkin's Disease (5 Cases). In Hodgkin's disease treated by 
Roentgen ray and accompanied by anemia, there was not an inva- 
sion of the marrow by foreign cells, but an actual decrease in the 
number of nucleated forms of all types. The cells which remain 
appeared to mature in an orderly manner (Case 2, Table 1). In 
lymphosarcoma and lymphatic leukemia there was invasion of the 
marrow with neoplastic cells. 

Chronic Nephritis: Nephropathy (10 Cases). The bone marrow 
in chronic nephritis is quite characteristic. There is an increase 
in number and relative percentage of cells in the primitive blast 
stage (Case 3, Table 1). These cells are sometimes mistaken for 
lymphocytes, and the marrow at first may suggest invasion by 
lymphoblastoma cells. Maturation is orderly, but only a few cells 
mature.’ The red blood cells in the peripheral circulation show 
an abnormal number of forms measuring 7.5 microns, with but few 
larger or smaller. In 114 patients in whom there was a known 
nephropathy, the peripheral blood picture showed the characteristic 
red blood cell size abnormality (€. gu; about 259, less than 7.5 
microns; 50%, 7.5 microns; 25% larger than 7.5 microns, instead 
of 33%, 34%, 339, respectively). This peripheral blood change, 
related to the bone marrow change, appears quite early in the 
disease, before gross kidney dysfunction is apparent by the usual 
clinical tests. 

Myelophthisic Anemia (19 Cases). In the myelophthisic anemias, 
as for example leukemia, the total nucleated cell number may be 
very high, depending on the size of the cells. In chronic myelo- 
genous leukemia the maximum count of 864,000 nucleated cells 
per c.mm. was noted. In chronic lymphatic leukemia the maximum 
of 1,380,000 per c.mm. was found; in monocytic leukemia, 408,000 
per ¢.mm.; in myeloblastic, or blast leukemia, the count may be 
relatively low in some patients (264,000 per ¢c.mm.), although in 
others the marrow may be extremely cellular (1,872,000 per c.mm.). 
The disease is characterized by an increase in the number of primi- 
tive blasts, but the red blood cells which do mature do so in an 
orderly manner in the bone marrow. In the blood stream a dis- 
proportionate number of nucleated red blood cells, as compared 
with reticulated forms, are seen. There is a tendency for the red 
blood cells in the marrow to predominate in the basophilic normo- 
blast stage; frequently in absolute numbers greater than normal. 
There is a possibility that there is a delay in maturation at this 
stage (Cases 9, 10, 11, Table 1). 

Infection. ‘Three types of bone marrow were noted in 15 patients 
with infection and various grades of anemia. In patients with 
leukocytosis there was a relative increase in the leukopoietic tissue, 
with a corresponding reduction in erythropoietic tissue. In the 
case of bronchopneumonia (No. 12) mentioned in Table 1, there 


was a progressive fall in the red blood cell count from 5.7 to 4.5 
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millions per ¢.mm. in 7 days (see also gas bacillus infection, Case 15, 
Table 1). In those patients having infection without leukocytosis, 
one group had a reduction in the total number of cells, the leuko- 
poietic and erythropoietic tissue being proportionally affected 
(Case 14, Table 1). A second type showed an accumulation of 
red blood cells at the basophilic normoblast stage (Case 15, Table 1). 

In infection, the stage of delay or “ block”’ in the development of 
the red blood cells is the basophilic normoblast. 

Discussion. On the basis of the stage of “ block of growth” of the 
red blood cells in the sternal bone marrow, anemias may be classified 
as follows: 

1. Inhibition of development in the primitive blast stage. Chronic 
nephritis (nephropathy): aplastic anemia. 

2. Inhibition at megaloblast stage. Pernicious anemia; cirrhosis 
of the liver; most macrocytic anemias. 

3. Inhibition delay at normoblast stage. Leukemia: infection. 

The first group does not respond to any known specific therapy. 
The second responds to liver extract or stomach extract. The 
third form appears to be the result of factors other than deficiency, 
and responds to correction of the primary cause. 

The study of the bone marrow suggests that red blood cells attain 
their size (stroma?) in the megaloblast stage, while most of the 
hemoglobin deposition appears to take place in the normoblast 
stage. Delay in development at the megaloblast stage causes the 
cells to become larger whereas passing rapidly through this stage 
is reflected in the small size of the red blood cells. The shorter 
the time spent in the normoblast stage, the greater the hemoglobin 
deficiency of the mature cell. 

The quantitative studies of the cells of the bone marrow show 
that the organ is extremely labile and that it is difficult to describe 
a “normal” in terms of numbers of cells of any type in each cubic 
millimeter. The physiologic variations cover a wide range and 
evidently change takes place fairly rapidly in response to external 
requirements. The condition at death probably represents the 
extreme or end result of a tendency which has been present during 
the course of the disease. It is only when the same tendency has 
been noted in many cases, that one can generalize about a disease. 
Thus, while in the hypoplastic anemia of nephritis the primitive 
blasts grow, but tend to accumulate as such without a corresponding 
growth of the succeeding stages, in pernicious anemia or cirrhosis 
of the liver the growth process tends to be checked at the megalo- 
blast stage. 

Summary and Conclusions. 1. A method for counting the number 
of cells per cubic millimeter of a specimen of bone marrow is given. 

2. The average normal sternal bone marrow is from 900,000 to 
1,000,000 nucleated cells of all types per c.mm. 

3. The distinct morphologic stages in the development of red 


FOWLER: HEREDITARY PSEUDO-HEMOPHILIA 191 


blood cells are (a) primitive blast, (b) megaloblast, (c) basophilic 
normoblast, (d) eosinophilic normoblast, (e) reticulocyte, (f) granule 
red blood cell, (g) mature erythrocyte. 

1. The predominant stage varies with physiologic and pathologic 
changes. 

5. Inhibition of growth is noted at the primitive blast stage in 
aplastic and hypoplastic anemia (nephropathy): at the megaloblast 
stage in the macrocytic anemias (pernicious anemia; cirrhosis of the 
liver): at the normoblast stage in leukemia and infection. 
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HEREDITARY PSEUDO-HEMOPHILIA. 
By W. M. Fow.er, M.D., 


ASSOCIATE PROFESSOR OF MEDICINE, STATE UNIVERSITY OF IOWA, 
> 
IOWA CITY, IOWA. 


(From the Department of Internal Medicine, the State University of Iowa.) 


An hereditary hemorrhagic diathesis, presenting features dis- 
tinctly different from those of true hemophilia, is being recognized 
with increasing frequency. The clinical features consist of recurrent 
hemorrhages from the nose, gums, gastro-intestinal tract, or uterus 
which may begin spontaneously or as a result of minor trauma. 
Hematuria, hemoptysis and hemarthrosis may occur. The bleeding 
may be mild or severe and is not infrequently fatal, but tends to be 
more profuse in younger patients and to diminish in severity with 
advancing age. Intracutaneous hemorrhage or purpura is not com- 
mon, although the patients may bruise easily and bleed profusely 
from small cutaneous injuries. The manifestations may be present 
at birth or appear in infancy, but not infrequently are delayed until 
later childhood or adolescence. The most constant hematological 
features are a prolonged bleeding time with a normal platelet count. 

Both males and females are affected by the disease and it may be 
transmitted by either sex directly to their sons and daughters. 
von Willebrand,”*:° in a study of a large family, has determined it to 
be a dominant sex-linked Mendelian characteristic. Buckman‘ found 
the disease transmitted directly by the males through 4 generations 
of a family, and Giffin’ records a case (Case 3) in which direct 
transmission by females occurred through 4 generations. Little 
and Ayres record the disease in 2 sisters in the fifth generation of a 
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family of bleeders, and Farber® found 14 males and 11 females 
affected among 100 members of 5 generations. Minot" reported 
5 cases in 2 families in which the transmission was through the male, 
but both males and females were atfected. The occurrence of the 
disease in the Negro has been recorded by Bailey and McAlpin.2 

The case studied by Rothman and Nixon,'’ as well as several of 
the other reported cases, had a poorly retractile clot in addition to 
the prolonged bleeding time and in those cases recorded by Buck- 
Rosenthal,'® and Austin and Pepper! the coagulation time 
was also prolonged. Hemarthrosis was found by Weeks!® and 
Rosenfeld. 

Glanzmann§’ studied 8 families with this hemorrhagic taint and 
termed it “hereditary hemorrhagic thrombasthenia’”’ and Kugel- 
mass," including the condition among the hemorrhagic diseases of 
children, has accepted this nomenclature. Buckman,’ however, 
found that a suspension of platelets from such a patient produced as 
rapid coagulation of hemophiliac blood as did the platelets from a 
healthy individual, and Glanzmann was able to produce coagula- 
tion in normal platelet-free plasma by the addition of platelets from 
one of his cases, although the resultant clot did not retract properly. 
These results suggest that the platelets are normal, not only numer- 
ically but qualitatively as well, so that the terms “thrombasthenia”’ 
and “constitutional thronfbopathy”’ are not applicable. 

Under the term “hereditary pseudo hemophilia” Handley and 
Nussbrecher® present a detailed family history and a discussion of 
the genetics of a family of bleeders. The transmission and hemato- 
logical features were typical of hemophilia but the disease appeared 
in women. While the bleeding time was normal, the coagulation 
time was prolonged, and the question was raised as to whether these 
patients represent hemozygous hemophiliac females or cases similar 
to those recorded as pseudo-hemophilia by von Willebrand. The 
authors were inclined toward the latter view. Other unusual cases 
of hereditary hemorrhagic diseases have been reported, including 
those of hereditary thrombopenic purpura by Witts,*! Rosenfeld,’ 
Austin and Pepper,' and Krémeke,'° 
hemophilia by Boggs* and others. 


as well as cases of spontaneous 


Case Abstracts. Casr 1.—At the age of 3 (1893) this patient began passing 
blood per rectum and these spontaneous hemorrhages recurred at irregular 
intervals for several years. Between 6 and 12 he had frequent, profuse hemor- 
rhages from the gums, many of which followed the loss of deciduous teeth, 
while others began spontaneously. At the age of 11 he was almost exsangu- 
inated after a minor scalp injury. When 13 he began to have epistaxes, a 
tendency which persisted as the most troublesome feature for many years. 
At the age of 24 he was given 30 cc. of horse serum intramuscularly, which 
seemed to control the bleeding. About 2 years later a second intramuscular 
injection of 40 cc. was followed by a severe foreign protein reaction and 
cessation of the hemorrhagic tendencies, so that for a few years he was 
relatively free from symptoms. In 1918, the bleeding again became more 
severe and in 1923 he was admitted to this hospital after a continuous 
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hemorrhage from the nose and gums of 11 days’ duration. Nothing of 
significance was found on physical examination except a palpable spleen 
and evidences of hemorrhage and anemia. The hemoglobin was 25% and 
the erythrocyte count was 1,120,000. The patient’s blood was Type II 
Moss). He was given a transfusion and intramuscular injections of whole 
blood, with some diminution of the bleeding, but it had not entirely ceased 
at the end of 17 days when he left the hospital against advice. 

He continued to bleed occasionally and in January, 1925, he became 
unusually weak, began to pass tarry stools and to vomit blood, and was 
readmitted to the hospital with a hemoglobin of 23% and an erythrocyte 
count of 1,400,000. He bled profusely, from the nose, gums and gastro- 
intestinal tract for several weeks, during which time he received 3 trans- 
fusions of 500 ce. each (Group IV, Moss), and 3 intramuscular injections 
of whole blood. The hemorrhage ceased and, when discharged from the 
hospital, the hemoglobin was 73% of normal, the erythrocytes 4,200,000. 

From 1925 to 1930 he had innumerable minor hemorrhages but hospital- 
ization was necessary on only one occasion during this period. When he 
returned in 1930, many therapeutic measures were tried in an attempt to 
control the bleeding. A 500 cc. transfusion of Type II blood was given 
without effect (previous transfusions, Moss, Type IV). Three intramus- 
cular injections of 20 ce. of blood were given at daily intervals without 
appreciable effect on the bleeding. Fibrinogen had no effect when given 
subcutaneously in 1 ce. doses at daily intervals for 5 days. Daily intra- 
muscular injections of coagulin (7 to 20 ce. each) for 6 days gave no relief. 
The patient was found to be sensitive to horse serum and small subcu- 
taneous injections caused some urticaria and a sense of constriction in the 
chest, but had no definite effect on the bleeding. Two subsequent intra- 
muscular injections of 18 and 20 ec. of horse serum were given without a 
reaction and without effect on the bleeding. A transfusion of 250 ec. of 
Group IV blood was given and was followed by a feeling of chilliness and 
by cessation of the bleeding. 

During the subsequent 5 years the patient was in the hospital on 6 occa- 
sions, each admission being preceded by prolonged uncontrollable bleeding 
from the nose and gums. Following the last admission, he was supplied 
with Moccasin Snake Venom Solution which was administered by his local 
physician. He received 12 semi-weekly injections which seemed to control 
the mild hemorrhagic symptoms. Four weeks later more severe hemor- 
rhagic manifestations appeared which were not affected by 4 injections of 
the same snake venom. He was recalled to the hospital and, although he 
was not bleeding, snake venom was administered so as to study its effect 
on the bleeding time. The material was administered twice weekly in 
doses of 0.4 emm, 0.8 emm., and 4 injections of 1 emm. each. The bleed- 
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ing time was not affected, but mild epistaxis and bleeding from the gums 
began during the course of treatment. A transfusion of 500 ce. of Group IV 
blood controlled the bleeding but did not affect the bleeding time. 


Cuart I.—FamItiAL HEMORRHAGIC TENDENCIES IN CASE 1. 


During the 13 years this patient has been under observation there have 
been no purpuric hemorrhages into the skin, and although he has bruised 
more easily than normal there has never been an extensive hematoma. 
Hematuria was never noted. The bleeding was predominantly from the 
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mucous membranes of the nose, mouth and gastro-intestinal tract, and, 
except for those times when the hemorrhages were especially severe, it 
seemed to occur from only one location at a time. 
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Cuart HEMORRHAGIC TENDENCIES IN CASE 2, 
The most consistent hematologic feature was the prolonged bleeding 


time (Duke*) which was present on all but 2 occasions (Table 1). There 
was, however, no correlation between the length of the bleeding time and 
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the severity of the hemorrhage. The coagulation time was normal on all 
but one trial and this prolongation occurred during a period of especially 
severe hemorrhage. The clot retracted normally on all occasions and the 
platelets were normal or increased on every examination. The results of 
the constrictor test were not uniform and the prothrombin time varied 
being definitely prolonged on four occasions. The fragility of the erythro- 
cytes was consistently normal. 

Therapy. Adrenalin packs have been used to combat the nasal hemor- 
rhages on innumerable occasions but the bleeding has never been entirely 
controlled by this means. Local applications of fibrinogen and thrombo- 
plastin have been of no avail, but coagulen (Ciba) has given slight relief. 
These substances when given parenterally and fibrinogen when given by 
mouth have had no effect. The hemostatic effect of horse serum has not 
been consistent. According to the patient’s statement, hemorrhage ceased 
after the first injection, but even better results were obtained after the 
second, which produced a severe serum sickness. Urticaria and serum 
sickness were induced in the patient while under our observation, but no 
relief was obtained and subsequent injections of serum after desensitization 
of the patient were of no benefit. 

Transfusions have been most reliable in controlling the bleeding, but 
even this had but a very transient effect during a severe hemorrhage. Slight 
febrile reactions were experienced by the patient after some transfusions 
but the presence or absence of these mild reactions apparently played no 
part in the effectiveness. During the periods when there was only slight 
bleeding, complete cessation frequently occurred after transfusions. Intra 
muscular blood had no effect during the severe hemorrhages but was of 
some benefit when the bleeding was less severe. 

The hemorrhagic tendency in this family is presented in Chart I. It 
will be noted that two brothers of the patient’s father showed this tendency. 
Their bleeding was relatively mild and the father himself was unaffected. 
The patient presented in this communication is represented as III-9 in 
the chart. His sister (III-6) had severe hemorrhagic manifestations and 
died at 17 years of age from uterine hemorrhage. A younger brother 
(III-12) had hemorrhagic manifestations identical to those of the patient 
and died from gastro-intestinal hemorrhage in November, 1935. 

Case 2.—A white female, aged 22, gave a history of having bruised easil\ 
all of her life. She had spontaneous ecchymoses and epistaxis, and recently 
her menstrual periods had become unusually profuse. None of the hem 
orrhages had been severe enough to be alarming. On admission to the 
hospital there was a large hematoma over the left malar eminence, which 
the patient stated had appeared spontaneously. The remainder of the 
physical examination and history is irrelevant. The bleeding time varied 
from 74 to 114 minutes, but the coagulation time was normal. The plate- 
lets were normal, the clot retracted properly and the fragility of the ery- 
throcytes was normal. The constrictor test was slightly positive. 

The family history of bleeding is presented in Chart II. Both the 
patient’s father and mother had been married twice and the hemorrhagic 
tendency appears to be transmitted through the father. The patient 
(III-21) was the youngest of her family. All the affected members have 
shown relatively mild hemorrhagic tendencies. Both males and females 
have been involved, transmission has occurred only through the males 
and, in one instance (IV—II) the disease was transmitted by an apparently 
unaffected male. A very similar family of bleeders has been reported by 
Lane.!2 


Discussion. The hematological features of these 2 cases are th 
same, and the points of difference seem to lie mainly in the severit) 
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of the hemorrhagic manifestations. Although it is possible that we 
are dealing with different clinical entities, such a conclusion does 
not seem justifiable when the essential points of difference lie only 
in the severity. 

The hematological features in these, as well as in the previously 
reported cases, are the prolonged bleeding time, the normal or high 
platelet determination and the normal coagulation time. The 
results of the constrictor test, the prothrombin time and the clot 
retractility vary from one case to another and from time to time in 
the same patient. These are found to be normal in most cases, 
but because of their variability cannot be considered as essential 
points in the diagnosis. 

Therapeutic measures carried out during periods of severe bleed- 
ing are not satisfactory. ‘Transfusions seem to give the best results, 
although the benefits are transient at the best. The results of foreign 
protein therapy were inconsistent and of doubtful reliability. Dur- 
ing the less severe hemorrhagic episodes both transfusion and intra- 
muscular blood controlled the bleeding, while the other procedures 
which were tried did not give convincing proof of their hemostatic 
ability. ‘Transfusions, even though they controlled the clinical 
manifestations, did not affect the bleeding time. 

The familial characteristics of the disease are beyond question; 
but the frequency with which females are affected, the transmission 
by males, and the direct transmission to sons or daughters are dis- 
tinctly different from hemophilia. The hematological features of 
prolonged bleeding time and normal coagulation time are the 
reverse of those found in hemophilia. 

The clinical features are quite similar to those of thrombopenic 
purpura, but the abundance of platelets and the normal syneresis 
in pseudo-hemophilia serve to distinguish the two conditions. 

Since there is no apparent change in the platelets, either quanti- 
tatively or qualitatively, the term “thrombasthenia’’ does not seem 
applicable to these cases. Their classification as “hereditary 
hemorrhagic diathesis’’ describes the principal features, but is so 
broad and inclusive that it may lead to confusion at a later date 
when certain cases of hereditary bleeding are separated and re- 
classified as distinct entities. It seems better to adopt the termin- 
ology of von Willebrand and at least temporarily call them pseudo- 
hemophilia. This expresses no opinion as to the pathogenesis of the 
condition, implies a familial tendency and would tend to prevent 
confusion if these cases are eventually separated into more distinct 
clinical entities. 

Conclusions. The hematological and familial features of 2 cases 
of hereditary pseudo-hemophilia have been presented. 

The prolonged bleeding time with a normal platelet determina- 
tion, coagulation time and clot retractility, are the predominant 
features. 
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The results obtained with various forms of therapy have been 
presented, and of these, transfusions were found to be most effective 
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Since the original studies on the various choline derivatives by 
Hunt and Taveau’ in 1911, there has been a great renewal of interest 
in these compounds. One of the most active of the cholines, acety|- 
beta-methylcholine (mecholyl), has been shown by Starr, Elsom, 
Reisinger,” Weiss and Ellis'* to be many times as active in its physio- 
logic effects as acetylcholine. Our interest in this drug derives from 
a series of studies at present in progress on the interrelationships of 
the various drugs which affect the autonomic nervous system. Ace- 
tyl-beta-methylcholine was utilized because of its rapidity and uni- 
formity of action, and its apparently “pure” parasympathetic effect 

* Aided by Grants from the Commonwealth of Massachusetts and the Rockefeller 
Foundation. 
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The pronounced parasympathetic effect of acetyl-beta-methyl- 
choline, in addition to its ability in causing a lowering of blood pres- 
sure and its absence of sympathetic effect, has been demonstrated 
by many workers. Starr, Elsom, Reisinger,"? Page* and others have 


given excellent descriptions of the effect of acetyl-beta-methy]- 
choline in normal and in certain clinical conditions. 


Material and Technique. Twenty subjects, 18 of whom represented 
various types of dementia praecox and 2 paretics, were studied. These sub- 
jects presented no evidence of any definite physical disease. They were 
very passive, unemotional, and lay perfectly quiet throughout the entire 
experimental procedure. They came to the laboratory in the morning, 
without breakfast, and were allowed to rest for about a half hour before 
the experiments were begun. No preliminary anesthesia was used in any 
case. In most instances, acetyl-beta-methylcholine was administered in 
30 mg. doses subcutaneously. Observations of acetyl-beta-methylcholine 
alone and when combined with atropine, sodium amytal, phenyliso-propyl- 
amin (benzedrine), and adrenalin were made. 


Effects of Subcutaneous Administration of Acetyl-beta-methylcholine 
30 mqg.). Within a minute following the injection, flushing of the 
face which soon spread to the chest and back occurred. This was 
soon followed by perspiration of the face, injection of the con- 
junctivee, spreading perspiration to the chest and back which in- 
creased to a moderate or marked degree and which reached its acme 


TABLE | Cue Errecr or Suscuraneous ADMINISTRATION (15-40 MG.) OF ACETYL 
RETA-METHYLCHOLINE (MECHOLYL) ON 20 PsycHoTIC SUBJECTS. 


Condition at end 
of test 


Reaction: Flush, perspir- 
ation, rhinorrhea, lacri- 
mation. 


*Time in min 


Shoht 


Marked 

Slight 

Moderate to marked 
Moderate to marked 
Marked 

Marked 

Marked 

Marked 

Marked 

Marked 

Moderate to marked 
Moderate. 

Marked 

Marked. 

Moderate to marked 
Marked 

Moderate 

Marked. 

Marked 


1¢ from the injection of the acetyl-beta-methylcholit 


to this and following tables : 
; Dementia precox; G. P General paresis ‘ Blood pressure; ‘ Spinal fluid pressure 


D.P 120)/ tt 7 80/44 10S IS 2 460 60 120 19 
N D.P. 30 102/7¢ 92 17 90/60 120 200 1 76 124 | 155 | 12 
D.P 104/76 165 OO/70 120 2M SS 190 1s 
DP. 30 150/84 76 150 106/64 120 230 11 118/66 S84 160 35 
D.P. 30 126/70 115 6/58 112 175 116/68 92 135, 32 
D.P 1) «106/54 1% 12 2K 4 120/60 92 130 14 
D.P. 30 118/86, 92 114/70 128) 140 120/80 92 75) «19 
H G. P. 30 136/82 88 160 100/60 140 300 22 124/70 96 170 47 
D.P. 30 «150 74/48 108 240 2 90/56 SS 160. 2¢ 
H D. P. 116/86 76 86/50 132 199 4 96/58 92 200 27 
D.P. 30 122/86 8 125 82/56 130 185 10 86/58 116 125 16 
G. P 1) 136/90 84 170 100/60 128 , 280 { 116/76 100 200 18 
J bD.P 6124/00 120 190 88/44 148 210 3 110/60 120 180 19 
I D.P. 30 108/70 80 100 70/60 96 200 3 80/60 92 120 25 
D. P. 30 138/70 68 120 106/60 120 240 5 116/70 72 120 35 
D.P. 30 110/70 68 80 74/48 112 110 3 94/60 8&8 80 35 
M D.P 134/90 80/56 100 145 110/70 84 9§ 26 
H D.P. 15 106/70 92 150 100) 5 116 100 16 
D.P. 30 98/68 72 76/? 74 125 30 
\ N. 30° 110/80) 96 76/48 140 92/70 128 13 
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in about 5 minutes and gradually receded. Perspiration rarely 
extended beyond the epigastrium and on the back never beyond the 
level of the hips. In most cases rhinorrhea and salivation occurred 
in moderate to marked degree. Within a minute following the 
injection, the pulse increased, reaching its height in most instances 


SPINAL FLUID PRESSURE 


BLOOD PRESSURE 


‘ 


PERSPIRATION 


MINUTES 10 


130 mg. Mecholy! s.c. 


Cuart I (Dementia precox).—The effect of subcutaneous administration 
mecholyl (30 mg.) on the blood pressure, pulse rate and spinal fluid pressure. Th 
subject showed a marked flushing of the face and chest and marked perspiration 
the face and upper part of the body. 


within 4 minutes. In most cases, it did not return to its origina! 
level until more than 10 minutes following the injection had elapsed. 
In no case was there observed an original slowing of the pulse rat 
In 1 case, the pulse returned to a slightly lower than the basal lev: 
several minutes after the injection. The increase in pulse rate 11 


I 
| 
{\ 
| 
| 
190 | 
| H 
| 
100 
\ | 
80 
| | 
| | 
| 
i» 
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the 20 cases varied from 8 to 56 beats per minute. Usually the blood 
pressure dropped within a minute following the injection, the drop 
varying from 4 to 54 mm. of mercury, reaching its minimum at 
about the same time the pulse was at its maximum. The subjects 
were observed for at least 20 to 30 minutes, at which time the vaso- 
motor and secretory manifestations had usually disappeared. 


2.—THe Errect or SMALL Dose or ACETYL-BETA-METHYLCHOLINE (5.0 MG. 
SUBCUTANEOUSLY) ON 5 DeMENTIA Praecox PATIENTS AND 1 Pareric 


D. P. 118 

GAP. | 118 

114 
A.F. | D.P.| 11 
1. B D. 120/71 
H. H. | D. P.| 128 


* Time from the injec 


120 
BLOOD PRESSURE 
| 


5 mg. Mecholyl s.c, 


MINUTES 10 20 30 
Cuart II (Dementia precox).—The effect of a small dose (5 mg.) of mecholyl 
subcutaneously. This dose was sufficient to cause a moderate drop in blood pressure 
ind a moderate rise in pulse rate. 


The cerebrospinal fluid pressure rose definitely in every case, the 
increase varying from 30 to 140 mm. of water. The maximum spinal 
uid pressure usually coincided with the minimum blood pressure. 

Although several of the patients were obviously uncomfortable 
it the height of the mecholyl reaction, no changes in their mental 
eaction or in their behavior were observed during the entire experi- 
ment (Table 1, Chart I). 


Control Condition at height Condition at end 
period I test of test 
Dias 
) 72  128/8% 92 «118/70 74 ht flush of fa 
66 124/106 8 112/80 12 Subjective flust f face 
| ) 118/82 1] Subjective flush fons 
) tis s4/? 2 108/78 6S 14 Slight flust f face 
92 1384/7 104 «120/68 68 IS Subjective flushing of face 
) 136/82 100 9 128/7¢ 7 No flust face 
100 
80 
| PULSE 
90 / \ 
70 
60 
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of Lee tyl-beta-ime thyleholine on the Gastro-intestinal tonus and 


Motility. Experiments on this subject will furnish the material 
for a separate communication. Mecholyl has a very marked effect 


upon the tonus and peristalsis of the gastro-intestinal tract. It 


TaBLeE 3.—THE EFFECT OF THE ADMINISTRATION OF ACETYL-BETA-METHYLCHOLIN} 


FOLLOWED BY ATROPINE 


Control Mecholyl. Atropine 
period, 


Pulse rate 
Dose, mg 
Pulse rate. 


D. P. 120/7 30 m 
D.P. 80 30 (1. m 70/38 
D. P. | 106/7 30 (i. m.) 94/50 


D. P. 120/76 20 (s. « 92/50 


1e mecholyl. 


BLOOD PRESSURE 


FLUSH| 


PERSPIRATION 


MINUTES 10 20 30 
1/100 gr. Atropin s.c. 


mg. Mecholyl s.c. 


” Cuart III (Dementia precox).—The typical counteracting effect of atropine 


the mecholy] reaction. Note the almost immediate return of the blood pressure 
pulse rate to their original levels following the atropine injection. 

increases these functions of gastro-intestinal activity very marked! 
On the atonic gastro-intestinal tract it exercises a rapid and more 
less prolonged effect. 


Condition at ¢ 
J.B. 124 | 130/84 120 9 124 
J.G. 140 17 21/10 110/71 IS 110/74 6s 5 
M.G.| | 112 ( 84/? 6 100/? 72 
* Time from the injection of tia 
100 \ | 
80 
140 
PULSE 
120 
100 
| 
4 
TI \ } 
I 
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Liffect of Small Doses of Acetyl-be ta-methylcholine 5 mg. Subcu- 


taneously). In 5 dementia preecox subjects and | paretic, 5 mg. of 
mecholyl was injected subcutaneously. The pulse increased in 


every case from 4 to 24 beats per minute. One case showed 


4 OF SIMULTANEOUS ADMINISTRATION OF ACETYL-BETA-METHYL- 


CHOLINE AND ATROPINE. 


of combined drug reaction yn at end of test. 


Time 
in min 


NO! PERSPIRATION 


50|mg: Mecholyl s.c. 
+1/100 Atropin i.v. 


MINUTES 10 20 30 
Cuart LV (Dementia precox).—The simultaneous administration of a large dose 
mecholy! subcutaneously and a moderate intravenous dose of atropine. In this 
ise, although the atropine was sufficient to prevent the secretory responses of 


echolyl it was unable to prevent a drop in blood pressure 

secondary slowing of the pulse. In 5 of these subjects the 
ood pressure rose slightly, varying from 8 to 14 mm. of mercury. 
n the other case, the blood pressure showed a fall of 26 mm. of 
ercury. Except for slight flushing of the face, no other visible 
fects of the drug were noted. As a control observation, plunging of 


Control period height 
Patient) Dia Dow 
Pulse > Pulse rime 2p Pulse 
B. rat B. P. rate. inmin B. rate | | 
Mecholy Atropine, 
er 
H. H D. 146,84 s4 ( 134/76 120 2 
146/s4 112 142/88 SS 12 
D.P. 140/88 9 0 (ia 1/100 (i. v.) 136/80 120 6 120/80 106 39 
R D.P. 124/76 124 n 1/204 96/50 148 2 
1/2 136/76 116 | 112/64 112 12 
108/t 1/200 (i. m.) 120/350 120 
1/200 rn 110/68 78 2 108/66 68 10 
BL D PRI 
110 
| PULSE 
110 SS 
100 
90 
FLUSH | 
| 
| 
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the needle under the skin of these subjects caused only a momentary 
or no change in pulse rate or blood pressure (‘Table 2, Chart II). 

Lffect of Acetyl-beta-methylcholine Followed by Atropine. In 4 of 
the dementia praecox subjects, the mecholy] reaction was allowed to 
reach its height, at which time atropine was administered, ;}5 gr. 
subcutaneously in 3 cases and ,', intravenously in the other case. 
Following the atropine injection, within 1 or 2 minutes perspiration 
and other concomitant phenomena became very mild or completely 
disappeared. ‘The pulse rate fell and the blood pressure rose to a 
level slightly higher than its original in 3 of the cases. In the fourth 
case, the blood pressure failed to rise; in fact, it dropped to a slightly 
lower level (Table 3, Chart III). 

Simultaneous Administration of Acetyl-beta-methylcholine and 
Atropine. In 4 cases mecholyl and atropine were simultaneously 
administered in various doses. In 1 case, 30 mg. of mecholyl sub- 
cutaneously and gr. 5}, of atropine subcutaneously caused a drop in 
blood pressure of 12 mm. of mercury, a rise in pulse rate, and an 
otherwise moderate mecholyl reaction. A repetition of an injection 
of gr. +}, atropine 7 minutes later almost promptly nullified the 
vasomotor and secretory manifestations of mecholyl and caused a 
fall in pulse rate and a rise in blood pressure to the original level. 
In the second case, 50 mg. mecholy! intramuscularly and ;}\ gr. 
atropine intravenously caused a drop in blood pressure of only 4 mm. 
of mercury, a rise in pulse rate, and practically no visible phenomena. 
In the third case, 30 mg. of mecholyl intramuscularly and 5}5 gr. 
atropine subcutaneously produced a fall in blood pressure of 28 mm. 
of mercury, a rise in pulse rate, and a marked vasomotor and secre- 
tory reaction. The blood pressure returned to a higher than the 
original level; the pulse rate fell to slightly below the control level; 
and the skin and secretory reaction completely disappeared, when 
another injection of 5}, gr. subcutaneously of atropine was given. 
In the fourth case, 30 mg. of mecholyl intramuscularly and gr. 5} , 
of atropine intramuscularly produced a rise in blood pressure of 
12 mm. of mercury, a rise in pulse rate, and a slight vasomotor and 
secretory reaction which was immediately nullified by another 
injection of gr. 5 }y of atropine intramuscularly. The pulse rate now 
fell to slightly below its original level. These experiments definitely 
indicate the pronounced antagonism of the two drugs, the combined 
reaction depending upon the quantities and the route of administra- 
tion utilized (Table 4, Chart IV). 

Administration of Atropine Followed by Acetyl-beta-methylcholine. 
The remarkable antagonism of the two drugs was now demon- 
strated in 3 cases when mecholyl (30 mg.) was given after large 
doses of atropine. In none of these cases were any visible manifes- 
tations of mecholyl noted. In 1 case, gr. of atropine intravenously 
caused a rise in pulse rate and no change in blood pressure. Now 
30 mg. of mecholy] subcutaneously caused a fall in pulse rate and 
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a fall in blood pressure of 6 mm. of mercury. In the second case, 
|, of atropine intravenously caused a slight rise in blood pressure 
and a moderate rise in pulse rate. Thirty mg. of mecholyl now 
caused a fall in blood pressure of 24 mm. of mercury and a slight 
rise in pulse rate. Inthe third case, gr. ..') of atropine subcutaneously 
produced no essential change in blood pressure or pulse. Following 


Taste 5.—Tue Errecr or THE ADMINISTRATION OF ATROPINE FOLLOWED BY 
\ CETYL-BETA-METHYLCHOLINE, 


Condition at end of 


Me hc lyl. test 


BLOOD PRESSURE 


NO SWEATING 


30 mg. Mecholyl s.c, | 


20 30 40 


CHart V (Dementia precox).—The effect of a large intravenous dose of atropine 
followed by a moderate dose of mecholyl. Here the atropine practically prevented the 


effect of the mecholyl reaction 


the injection of 30 mg. of mecholy] subcutaneously, the blood pres- 
sure fell 6 mm. of mercury and the pulse rose four beats per minute. 

These results coincide with those made by other observers, who 
pointed out the absence of any nicotinic action in mecholy] as demon- 
strated by the inability of the drug to cause a rise in blood pressure 
after paralysis of the parasympathetic by atropine. The usual 


Atropin 
H. G. | 118/74 100 116,8 128 «630 110/72 120 4 116/74 108 1 hr 
7 min, 
D.P. 110/7¢ v 114/7 1044 4 «30 (Gi. m 90/76 108 5 106/8 96 1 br 
19 min 
BP D. P. 120/7 ( 118/68 88 4 3 ( 114/72 92 8 106/70 86 30 min. 
* Time from beginr f injection of first drug 
| 
100 
140 
PULSE 
120 
100 
iv. | 
MINUTES 10 


206 MYERSON, LOMAN, DAMESHEK: 


moderate fall in blood pressure, however, caused by mecholyl is 
definitely diminished or prevented after preliminary administration 
of atropine (Table 5, Chart V). 

Combined Effect of Sodium Amytal and Acetyl-beta-methylcholine. 
Since the anesthetic action of sodium amytal is held by some inves- 
tigators to be due to a specific effect on the hypothalamus, we felt 


TaBLe 6.— THe EFFrect oF THE ADMINISTRATION OF SODIUM AMYTAL AND ACETYL- 


BETA-METHYLCHOLINE. 


Control , Condition at end 
period. Amytal. Mecholyl. dink 


B. P. 
Pulse rate. 
Dose gr 
B. P. 
Pulse rate 
*Time in min 
Dose in mg 
Pulse rate. 
Time in mir 
B. P. 
Pulse rate 
Time in min 


J.McG. D.P. 126/80 116 7 96/70 96 
J. M. G. P. 144/90 78 7 (i. v.) 80/70 &8 
D. P. 110/70' 80 5 ( 96/68 76 
D. P. 104/88 84 5 (i. v.) 86/60 84 . 104 


100 


430 mg. Mecholyl s.c. 


gm. Amytal i.v. 
MINUTES 10 20 30 

The effect of the intravenous administration of 

The effect of the two drugs 


Cuart VI (Dementia precox). 
amytal followed by subcutaneous injection of mecholyl. 
on the blood pressure is additive. 


it would be interesting to observe any altered effects of mecholy! 
during sodium amytal narcosis. 

Three dementia preecox subjects and | paretic were narcotized by 
intravenous injections of sodium amytal (0.5 to 0.7 gm.). The sub- 
jects all fell soundly asleep during or immediately after the injection 
of the sodium amytal. In the first case, a fall in blood pressure of 


5 86/? 92 
9 106 SS 51 
13. 96/70 104 16 
* Time from beginning of injection of sodium amyta 
| | 
BLOOD PRESSURE | 
120 T | 
100 = | 
120 
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30 mm. accompanied by a drop in pulse rate of 20 beats per minute 
occurred at the height of the amytal narcosis. The injection of 
30 mg. of mecholyl now caused a greater fall in blood pressure accom- 
panied by a slight rise in pulse rate. The drop in blood pressure 
caused by the injection of both drugs was 70 mm. of mercury. 


as recorded by an ink-writing 


There was a steady increase in pulse rate between the strips shown. 


+ 


aneously on pulse rate 


PULSE RATE 72 
PULSE RATE 78 


of mecholyl subcut 


oscillograph. 


BEFORE 
AFTER 50 SEC. 


+ 


AFTER 3 MIN. 10 SEC. 


PULSE RATE 111 


Fic, 1.—Typical effect of 30 mg. 


3 
| 
) 


In the second case, at the height of the amytal narcosis, the blood 
pressure had fallen 64 mm. of mercury, accompanied by a rise in 
pulse rate of 10 beats per minute. The injection of 20 mg. of 
mecholy! caused a still further drop in blood pressure of 18 mm. of 
mercury and a rise in pulse rate of 16. 


| 

| 

| 

| 5 | 

| 
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In the third case, the injection of sodium amytal resulted in a fall 
in blood pressure of 14 mm. of mercury and a drop in pulse rate of 


TABLE 7.—Errectr OF SIMULTANEOUS ADMINISTRATION OF ACETYL-BETA-METHYI 
CHOLINE AND ADRENALIN. 


Control 


tion at he ht 
period. bel 


130/80 
126/80 


100/70 


100/60 
120/80 


112/60 


118/60 


114/? 


BLOOD PRESSURE 


PERSPIRATION 


30 mg. Mecholy! s.c. 
j +1/2 cc Adrenalin i.m 


MINUTES 10 20 30 


Cuart VII (Dementia precox).—The effect of the simultaneous administratior 
of mecholyl and the intramuscular administration of adrenalin. Note that th 
adrenalin is unable to prevent the usual drop in blood pressure due to mecholyl. The 
adrenalin also has no apparent effect on the flushing and secretory responses. 


E. Ba. D. P 68 30 0.5 110/6 2 4/7 
E. B. D. P 6S (s. 0.5 104 104 10 mi 
A. F. D. P 72 30 (s.¢.) 0.3 (i. v.) 144/80 104 1 88? 100 
C.F. 98 30 (s.c.) 0.3 UV 140/7 2 21a Cardia 
A.McN. D.P. 100 0.3 11 Palle lis. 
ation 
\/ 
100 
PULSE 
120 — 
\ 
100 
\ | 
60 
FLUSH 
| 
) 
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t beats. Thirty mg. of mecholy] now caused a further drop in blood 
pressure of 26 mm. of mercury and a rise in pulse rate of 52. 

In the fourth case, the blood pressure, following sodium amytal 
injection, fell 18 mm. of mercury and the pulse rate remained un- 
changed. Injection of 30 mg. of mecholyl caused a further drop in 
blood pressure of 10 mm. of mercury and a rise in pulse rate of 20 
beats per minute. 

Although flushing and increased salivation occurred in each case, 
perspiration was only slight in 3 of the cases and moderate in the 
fourth case (Table 6, Chart VI). 

159 


BLOOD PRESSURE 


FLUSH 


PERSPIRATION 


0.3 cc. Adrenalin i.v. 
+30 mg. Mecholy! s.c 


MINUTES 10 20 
Cuart VIII (Dementia precox).—The effect of the simultaneous administration 
of mecholyl and the intravenous administration of adrenalin. Here the adrenalin 


predominates over the mecholyl as regards the blood pressure. The adrenalin also 
possibly has caused a diminution in the other responses due to the mecholyl. 


Combined Effect of Acetyl-beta-methylcholine and Adrenalin. The 
sympathomimetic and rapid effect of adrenalin would seem to make 
this drug an ideal antagonist to mecholyl. In 8 dementia preecox 
subjects, the two drugs were administered simultaneously. The 
mecholyl was given in 30 mg. doses and by subcutaneous route. 
In 3 cases the adrenalin was administered subcutaneously in 0.5 ce. 
doses and in the other cases it was administered intravenously in 0.3 cc. 
loses. When both drugs were given by subcutaneous route, the 
effects appeared to be those of mecholyl alone. When the adrenalin 
vas given intraveously, however, a moderate to marked rise in 
/lood pressure occurred except in 1 case. This latter subject, devel- 
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oped an adrenalin reaction characterized by pallor, distress, and 
transitory auricular fibrillation. The only other visible effect in this 
case was slight perspiration. In every other case, however, the 
usual vasomotor and secretory effects and an increase in pulse rate 
occurred without apparent modification by the adrenalin. 

In another dementia precox subject 0.5 cc. adrenalin was admin- 
istered subcutaneously. When the blood pressure had risen 20 mm. 
of mercury, another dose of 0.3 ce. was given. No further rise in 
blood pressure occurred. The patient developed marked tremor 
of the upper part of the body and became pale. Thirty mg. of 
mecholyl subcutaneously now caused a fall in blood pressure of 
40 mm. of mercury within | minute, and the patient developed a 
moderate vasomotor and secretory response. Within 5 minutes the 
bloc id pressure returned to its original level. 

In the last subject, 30 mg. of mecholyl injected subcutaneousl) 
caused a fall in blood pressure of 24 mm. of mercury and an other- 
wise moderate reaction. The blood pressure then returned to within 
6 mm. of its original pressure 2 minutes later. At this point 0.5 ce 
of adrenalin subcutaneously caused no essential change in blood 
pressure. Another injection of 0.5 cc. of adrenalin subcutaneously 
11 minutes after the first dose now caused a rise in blood pressure 
of 16 mm. of mercury. The patient developed an adrenalin reaction 
characterized by pallor and tremors (Table 7, Charts VII and VIII). 

Combined Effect of Acetyl-beta-methylcholine and Benzedrine. In 
another paper’ dealing with the pharmacologic effects of benzedrine 
and its relationship to the sympathetic nervous system, we have 
commented at some length on the nature of the effects obtained 
when mecholyl and benzedrine are administered simultaneously or 
within a short period of each other. Benzedrine is a sympatho- 
mimetic drug with a prolonged blood pressure raising effect. In 
general, the effects are as follows: (1) When the two drugs are 
given together, the blood pressure is at first lowered (mecholy!| 
effect), but then becomes elevated to above the original level (ben- 
zedrine effect). (2) When the benze rine is given first and a rise in 
blood pressure induced, mecholy! will cause a sharp fall in pressure 
which soon returns, however, to the original high level. (3) Wher 
mecholyl is administered first and benzedrine then given, the 
mecholy] effects are as usual striking; these are followed by th 
gradually increasing effect of the benzedrine. In all of thes 
experiments, the “explosive” activity of mecholyl was striking! 
demonstrated. 

Discussion. The reaction of the present group of mental su! 
jects to acetyl-beta-methylcholine is essentially similar to th: 
observed in non-psychotic individuals by Starr, Elsom, Reisinger 
Page,® and others. The drug evoked a parasympathetic respon: 
including flushing of the face and upper chest, lacrimation, rhin« 
rhea, and perspiration, associated with a fall in blood pressure. 
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The increase in pulse rate which regularly followed the adminis- 
tration of the drug is difficult to explain. Starr, Elsom, and Reis- 
inger," who studied 20 normal individuals, observed an increase 
in pulse rate almost consistently which, however, was transient 
and often followed by a secondary slowing. When the drug was 
given by mouth, a diminished pulse rate was observed. Starr, 
Elsom and Reisinger attempt to explain the transient increase in 
pulse rate following subcutaneous injections of mecholyl on the 
basis of a compensatory mechanism for the sudden drop in blood 
pressure; for they frequently observed a slowing of the pulse rate 
before and after the period of diminished blood pressure. — In 
their group of subjects given subcutaneous injections of 20 mg. of 
mecholyl, 4 showed a decrease in pulse rate of less than 10 beats 
per minute and none an increase of over 10 beats per minute. Only 
2 of their subjects showed a fall in blood pressure of more than 20 mm. 
of mercury. 

We have frequently seen much greater and sudden falls in blood 
pressure, for example, following intravenous injections of sodium 
amytal which were followed either by an increase or decrease in 
pulse rate. Furthermore, the group of subjects given a small (5 mg.) 
dose of mecholyl showed a definite increase in pulse rate associated 
usually with an insignificant change in blood pressure. Only 1 of 
them, however, showed a secondary slowing in pulse rate. These 
latter experiments seem to prove definitely that the increase in pulse 
rate following mecholy!] administration is not a compensatory re- 
sponse to the blood pressure change. Although the pulse rate increases 
following either subcutaneous or intravenous administration of 
mecholyl, the drug has been definitely shown by Comroe and Starr! 
to slow the heart when it is directly applied to the muscle. These 
authors have also demonstrated that the drug acts as a parasym- 
pathetic stimulant on the gastro-intestinal tract, the uterus and 
bronchi. The ability of the drug to cause vasodilatation has also 
been demonstrated by Comroe and Starr,! Goldsmith? and others. 
That the cerebral vessels partake in this vasodilatation is indirectly 
demonstrated by the rise in cerebrospinal fluid pressure, such as 
occurs following the administration of acetylcholin, histamin and 
uny|-nitrite. 

That atropine is markedly antagonistic to mecholyl has been 
demonstrated by Hunt,* Simonart,"° Comroe and Starr,' and others. 
Hunt,* from his work on animals states: ‘The fact that acety]- 
heta-methylcholine continues to cause a fall in blood pressure even 
ifter very large doses of atropine is one of its most characteristic 
yroperties.”” Simonart!? also observed a fall in blood pressure in 
inimals following large doses of atropine. In the cases here recorded, 
‘however, it is to be noted that mecholyl caused a definite drop in 
ilood pressure after a large dose of atropine in 1 case, while in 2 
ither cases there was either no fall or a slight fall in blood pressure. 
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In other cases not here recorded, large intravenous doses of atropine 
were able to prevent a fall in blood pressure following subcutaneous 
administration of mecholyl. Our observations further show that 
preliminary administration of atropine completely inhibits the other 
effects of mecholyl. When atropine is given following mecholyl, 
the blood pressure not only returns to, but, in some cases, it may 
even rise above the original level. ‘This phenomenon was present in 
3 of our cases. When the two drugs are simultaneously adminis- 
tered, the blood pressure may remain unchanged, increase, or dimin- 
ish, depending upon the quantities of the drugs given. If the dose 
of atropine is moderate or large, the vasomotor and secretory response 
of the mecholy] is readily inhibited. 

When mecholy] is given during sodium amytal narcosis, the effect 
on the blood pressure is additive, the combined fall in pressure being 
very great. The visible effects of the mecholyl do not appear to 
be changed except for a less than the usual degree of perspiration. 
This diminution in perspiration suggests that the amytal may have 
some depressing effect on the parasympathetic system.°® 

Mecholy] is still able to cause a fall in blood pressure after a 
rise induced by adrenalin. Again, preliminary administration of 
mecholyl prevents a rise in blood pressure when adrenalin is admin- 
istered. This has been previously shown by Hunt and Renshaw.*‘ 
When the two drugs are given simultaneously, the resultant blood 
pressure reaction appears to depend upon the relative dose of each 
and their modes of administration. Thus, if the adrenalin is given 
intravenously and the mecholyl subcutaneously, the blood pressure 
definitely rises. If, however, both drugs are given subcutaneously, 
the blood pressure falls. Adrenalin, however, is unable to modify 
the outer manifestations evoked by mecholyl. Benzedrine, because 
of its slower action, causes but little interference with the mecholy! 
effect. However, once the latter effect is past, the blood pressure 
raising effect of benzedrine continues unabated. 

Various clinical applications of the pharmacologic effects of 
mecholyl are suggested. Starr" has already reported upon the strik- 
ing effect of the drug in paroxysmal auricular tachycardia and has 
also suggested its use in auricular flutter and in the occasional very 
severe case of ventricular extrasystolic arrhythmia. The effects of 
the drug in increasing the tonus of the gastro-intestinal tract sug- 
gest its use in various atonic conditions of the bowel. We have 
already begun its use in such conditions and will report upon the 
results in another communication. The rapid and extreme effect in 
lowering the blood pressure has naturally suggested its use in hyper- 
tension. However, as various authors have already shown, the 
effects of the drug, when given subcutaneously, are so transitory 
and its effect by mouth so slight that so far progress in this attractive 
field has not been made. It is possible that with the use of specia! 
preparations of the drug, the answer to the problem may be found. 
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Summary and Conclusions. In a group of psychotic subjects, 
including 18 various types of dementia preecox and 2 general paretics, 
acetyl-beta-methylcholine (mecholyl) was first administered along 
and then in combination with atropine, sodium amytal, benzedrine, 
and adrenalin. The following effects were noted: 

1. By subcutaneous route in 30-mg. doses, mecholyl produced 
flushing of the face and chest, moderate to marked perspiration, 
salivation, rhinorrhea and lacrimation, a moderate fall in blood pres- 
sure, a rise in pulse rate, and a rise in cerebrospinal fluid pressure. 

2. By subcutaneous administration in 5-mg. doses, the drug pro- 
duced a rise in pulse rate sometimes followed by a secondary slowing, 
usually a slight rise in blood pressure, and a slight degree of flushing 
of the face. All these effects may be explained on the basis of para- 
sympathetic stimulation, except for the rise in pulse rate. This 
increase in pulse rate we are unable to explain. 

3. No change was noted in the mental reactions or behavior of the 
subjects. 

4. Amarkedantagonism exists between acety]-beta-methylcholine 
and atropine. Atropine quickly overcomes the effects of mecholyl. 
Not only are the vasomotor and secretory effects of mecholy] 
quickly checked by atropine, but the blood pressure may return to 
even a higher than the original level, if the dose of atropine is great 
enough or given intravenously. Preliminary large doses of atropine 
prevent the usual marked fall in blood pressure which is produced 
by mecholyl. When the two drugs are given simultaneously, the 
effects on the blood pressure appear to depend on their quantitative 
doses and the routes administered. Whether the atropine is given 
before or following the mecholyl, the vasomotor and secretory 
effects are readily prevented or checked. 

5. The combined effect of sodium amytal and mecholyl on the 
hlood pressure is additive, the resultant fall in blood pressure being 
very great. The only observable antagonistic effect of the amytal 
on the mecholyl reaction is a somewhat diminished perspiration. 
This suggests that sodium amytal has a possible depressing effect on 
the parasympathetic nervous system. 

6. The effect of the combined administration of adrenalin and 
mecholyl appears to depend upon their route and the quantities 
administered. When both are given subcutaneously, the effect 
of the mecholyl overshadows the adrenalin as regards the blood 
pressure. When the adrenalin is given intravenously, however, 
the blood pressure reaction of this drug overshadows that of mecholyl. 
\drenalin, however, is unable to check or modify the other visible 
‘fects of mecholyl. The same statement holds true with reference 
to the sympathomimetic drug benzedrine, the prolonged pressor 
iction of which can be temporarily nullified by acetyl-beta-methyl- 
holine. 
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7. Certain clinical applications of the drug are suggested. Its 
value as an exceedingly active preparation in the study of various 
sympathetic-parasympathetic effects is borne out in these experi- 
ments. 
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IODINE-RESISTANT HYPERTHYROIDISM. 
By FE. FE. Buanck, M.S., M.D., 


CHICAGO, ILI 


From the surgical service of Dr. H. M. Richter, Passavant Memorial Hospital, and 
the Department of Surgery, Northwestern University Medical School 

TWELVE vears ago Plummer’ definitely established the therapeutic 
value of iodine in the pre-operative preparation of patients with 
thyrotoxicosis. There immediately followed ample confirmator) 
reports.2+!! These reports were fundamental not only in confirm- 
ing the original work of Plummer but in depicting the exact nature 
of the iodine remission. Subsequently, with the generalized accep- 
tance of pre-operative iodization new problems inherent to this 
particular usage became evident. 

The basic writings*"!°2-8 on this subject early demonstrated that 
all cases of hyperthyroidism did not show a uniform response to 
iodine medication. In the classical remission there was a prompt 
amelioration of all toxic manifestations associated with a marked 
decrease in the basal metabolic rate. However, in some instances 
the administration of iodine was associated with little or no clinica! 
improvement and a correspondingly lessened depression in the basa! 
rate. In still other cases there actually appeared to be an intensi- 
fication of symptoms associated with a rise in metabolism. Thi 
latter group subsequently came to be known as cases of ‘iodine 
resistant hyperthyroidism.” 

The purpose of this study was to try to determine why thes’ 
cases failed to show the usual response to pre-operative 1odizatio1 

Materials and Methods. The basal metabolic rate determinatio: 
before and after the administration of iodine, formed the principal basis { 
selecting this material. The basal metabolism was chosen because 
forms the simplest and most accurate objective data available for compe! 
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tive study. Only patients with satisfactory metabolic determinations 
were considered eligible. Cases of recurrent hyperthyroidism or those 
having had previous surgical intervention, Roentgen ray or radium therapy, 
or iodine within 3 months before coming under observation, were not in- 
cluded. Borderline cases or those presenting a question in diagnosis were 
similarly excluded. 

For comparative study, each case was Classified into 1 of 4 groups. The 
group designation was determined by the type of metabolic response in the 
presence of a positive or negative history of previous iodization. 

Group A, Negative history of previous iodine therapy. No change or 
a rise in metabolism following pre-operative iodization. 

Group B. Metabolic response similar to Grqup A and with a history 
of iodine medication sometime in the past, but not more than 3 months 
prior to when first coming under observation. 

Group C, Negative history of previous iodine therapy. A depression 
in metabolism of 10% or less after pre-operative lodization. 

Group D. Metabolic response similar to Group C and with a history 
of iodine medication sometime in the past, but more than 3 months prior 
to when first coming under observation. 

In classifying these cases it will be noted that patients in Groups B and D 
had received iodine in the past and in Groups C and D thére was some 
depression in the metabolic rate. A word of explanation will clarify 
why these apparent exceptions were included. Current opinion dictates 
that if iodine has been administered to a patient, no amelioration of the toxic 
manifestations or decrease in metabolism may be anticipated unless a 
period of abstinence from all iodine therapy be effected before beginning 
the period of pre-operative iodization. In accordance with this teaching 
a patient that gave a history of previous medication but had not taken 
any form of the drug for at least 3 months before coming under observation 
was considered eligible for this series. The cases with a lowering in metab- 
olism of 10% or less were considered eligible because it was felt that this 
minor difference may be discounted for mechanical errors in the recording 
apparatus. Thirty-nine cases fulfilling these requirements were selected 
for this series. 

The method was to study every possible clinical and pathologic manifes- 
tation. Special note was given to the age, sex, duration of symptoms, 
history of previous iodization and physical findings of each patient. Col- 
lectively, the reaction during the operation, the immediate postoperative 
course, the period of hospitalization and the subsequent ‘follow-up”’ 
constituted a major part of this study. Finally the gross and minute 
pathologic alterations of the thyroid were carefully investigated. 


Presentation of Data. //istury. No extraordinary features were 
noted in the age or sex incidence of these patients. The oldest was 


9 vears, the voungest 21 (average, 40.2). Twenty-eight (71.7%) 


were females, 11 (28.2%) were males. 

A review of the duration of symptoms appears to be of greater 
significance. The longest duration was 8 vears, the shortest but 
2 weeks, giving an average duration of 12.9 months. In this con- 
lection it is well to note that in 30 cases (76.9%) symptoms were 
resent for a vear or less, giving an average duration of 4.3 months. 

In the examination of these patients the objective findings did 
iot differ in any way from the usual findings of other thyrotoxic 
atients. 
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Period of Pre-operative Todization. The pre-operative period 
included a consideration of the changes in metabolism, pulse, weight 
and clinical picture. The individual changes for each case are 
tabulated in Table 1. 


TABLE 1.--ANALYsis OF DatTa. 


Dur. of Pre Period of % Change Change 
symptoms, 1wdizatior on i n in 


mos B.M.R days weight, ulse. 


t 


L15 
+13 


Group D 
6022 2 +57 4, 
5642 


Average 10.2 


In referring to Table 1 it will be noted that there are 6 cases wit!) 
basal metabolic readings ranging from +10 to 20. Since the toxic 
ity of patients having relatively low basal metabolic rates is alwa) 
questioned, a supplementary survey of these cases will not be amis: 
Subjectively, all 6 patients complained of nervousness. In 2 ther 
was an associated irritability and in a third marked emotiona 
instability was in evidence. Five of the 6 had lost an average « 
12.9 pounds in weight. The same number complained of tach: 
cardia with heart consciousness. Objectively the pre-iodine basa! 
pulse rate was definitely increased. The maximal rate was 154 
the minimal 87, or an average of 115. Exophthalmus and ass 


Cas Age Sex 
A 
5145 0.5 +24 10 +25 2 0 
4 1.0 +15 19 +46 +31 ll 
S459 37 1.0 +34 22 ty) l 2 r 2 
S632 22 1.0 t-24 23 +32 + 8 + 
6514 1.5 +25 $4 +19 2 + 6 
S332 36 +-36 t45 + 9 23 S 
7519 0 +27 $1 +27 0 t 4 6 j 
6089 35 0 +30 10 +33 + 3 
$162 37 2s 2 3 
3774 21 0 20 12 +20 0 +24 30 
3599 34 0 +22 16 +34 +12 
5204 26 ll 60 + 3 
9300 13 I 6.0 +49 27 + 3 
i873 I 12.0 IS +-37 + 2 
6540 12.0 +10 13 +11 + + 4 t 
6205 37 12.0 +16 16 +34 + 4 4 
4495 39 24.0 +-63 ll +70 + + 1 +10 
6417 13 24.0 +32 2 +53 + 3 6 | 
4806 5O 24.0 +35 14 0 14 } 
S694 39 36.0 +35 i] 38 - 3 + 1 10 
5673 34 36.0 +39 18 +54 2 
5849 I 60.0 t1s 18 t3l 1 20 
B 
3184 38 ] 1.0 +37 9 55 +18 + 1 16 t 
1787 30) M 12.0 +48 11 +51 + 3 l + 4 R 
5886 23 24.0 +30 14 +3S + 0 
9155 ] 18.0 +16 21 1S 2 + 2 
GRouP ( ( 
4032 39 M 0.75 +54 1] 2 - 2 r 
7803 5S M 1.0 +-46 19 +41 5 + J t 4 
4473 29 I 2.0 +52 17 +-5O » 2 0 + 7 t 
7351 36 M 2.0 +45 15 +42 3 + 5 11 
8089 12 I 2.0 +40 27 +36 - 4 2 + 1 
7454 238 2.0 +26 14 +25 l 
8502 30 F 2.0 +52 5 - } 5 23 
5466 55 2.5 +55 +51 - 4 
2612 32 M 6.0 +55 19 +54 — | 0 ' 
3946 59 6.0 +-37 9 +36 | 7 p 
6243 19 F 96.0 +34 19 +31 3 + 3 + 4 
) 
+17 - | r 4 — 3 a 
12.9 +35.3 20.2 +39 .7 +4.4 +2.5 —3.7 
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ciated eye signs were present in 2 cases. Auricular fibrillation was 
present in 2. In 5 there was a tremor of the extended fingers. 
Definite thyroid enlargement with an audible bruit was present in 
5 of these 6 patients. In each instance histologic study of the 
surgically removed specimens revealed evidence of hyperplasia. 
Finally in all 6 patients definite clinical improvement was effected 
by surgical intervention. Thus, notwithstanding the relatively 
low basal metabolic rates of these cases, it is felt that with such 
unmistakable evidence their inclusion in this series is warranted. 

The average changes in metabolism, basal pulse and weight 
for each group are graphically illustrated in Charts I, Il and III. 

In 22 instances there were definite statements relative to the sub- 
jective changes experienced following pre-operative iodine therapy: 
18 (81%) experienced definite improvement; in 3 cases (13%) no 
change was noted; 1 patient (4%) felt that her condition was 
aggravated by the therapeutic administration of iodine. 

Response to Surgery. The response to surgery included a con- 
sideration of the reaction to operative manipulation, the immediate 
postoperative course for 24 hours with the subsequent period 
hospitalization and the period of ‘follow-up’ study. 

In this series there did not occur a single operative death. In 1 
patient the postoperative course was alarming for the first few days, 
the pulse rate at times reaching 180. There then followed progres- 
sive improvement until the tenth postoperative day, when the 
patient was discharged with a pulse rate of SO. In 6 cases there 
occurred mild postoperative reactions manifested by an average 
rise in the pulse rate to 135 with an average increase in temperature 
to 101.3° F. In each instance there was a gradual decline to 
normal over a period of a few days. 

The subsequent “follow-up” was of importance in eliciting such 
factors as residual thyrotoxicosis, recurrent hyperthyroidism and 
persistent hypothyroidism. The longest period of postoperative 
observation was 6 years and 8 months in 2 cases. The shortest 
period was 2 months in 2 patients operated upon this year, an 
average of 27.2 months. 

There have been no cases of recurrent or residual thyrotoxicosis 
in this series. Six patients (16%) ) have been mildly hypothyroid 
at the end of an average of 23.3 months. The last average basal 
rate was —17 while taking an average of 1 gr. of desiccated thyroid 
daily. In the remaining 31 cases (82%) there was no evidence of 
hypothyroidism at the end of an average of 27.3 months. 

Pathologie Changes. The pathologic alterations observed in these 
glands appear to be of greater significance than any of the fore- 
roing considerations. It is advisable at this time to preface the 
presentation of these data by saying that the pathologic alterations 
ibserved in this study are presented only in general terms, since 
i detailed consideration is being reserved for a subsequent com- 
uunication, 
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Satisfactory data on the macroscopic findings were available in 
every case. However, since it is felt that the so-called exophthalmic 
goiter and toxic adenoma are but variations of a single morbid 
disease, no attempt has been made to make a gross anatomic differ- 
entiation. It obviously follows then, that of the various patho- 
logic manifestations the microscopic alterations would constitute 
the principal part of the pathologic survey. Histologic sections 
suitable for study were available for 35 of the cases. For the pur- 
poses of comparison an equal number of sections were chosen from 
patients having had a classical remission following pre-operative 
iodization. Fig. 1, chosen from the control group, illustrates the 
complete type of involution effected by iodine. 

The most striking feature in the review of these sections was the 
almost uniform presence of a persistent or residual hyperplasia. 
Two general types of hyperplasia predominated in these sections. 
In one the moderate-sized acini presented papillary infoldings of 
columnar epithelium with a relatively poorly stained colloid (Figs. 
2 and 3). The quantitative and qualitative degree of hyperplasia 
varied from case to case. In some sections many acini were so 
completely filled with papillary projections that there remained 
but little or no lumen. Paralleling this extreme epithelial hyper- 
plasia there was either no colloid or only a small amount of poorly 
stained secretion. In the less hyperplastic sections there was in 
evidence only small mounds or buds of columnar epithelium abut- 
ting an inadequately stained colloid. One degree or another of 
these changes was demonstrable in 12 cases (34%). 

The other type was in part characterized by its focal distribution. 
In most instances this focal hyperplasia was localized near the 
periphery of the lobule-like structures. The acini were small, 
round and lined with a columnar epithelium. In many acini the 
epithelium occupied so much space that there remained but a small 
lumen. Paralleling this epithelial hyperplasia there was no secre- 
tion or but very little of a poorly stained colloid. Varying degrees 
of this type was demonstrable in 11 cases (31%). In 2 instances 
(5%) a mixed type or combination of these hyperplastic forms was 
in evidence. 

In the sections unaccounted for there was still another form of 
hyperplasia. It is difficult to say whether this was a third type 
or merely represented a more completely involuted stage of one of 
the foregoing. In this group the acini were of moderate size, 
filled with a poor to well-stained colloid and lined with a cubical to 
columnar epithelium. This form was present in 7 cases (20%). 

In one instance (2°) there appeared focal hyperplastic areas made 
up of compact cords of columnar cells and devoid of any lumen or 
colloid. In 2 cases (5%) there was wanting evidence of any 


hyperplasia. 


| 


Fic. 1.—Section illustrates complete involution of thyroid induced by iodine. 
Che acini are uniformly distended with a well stained colloid and lined with a flat 
endothelial-like epithelium. (Mag. * 90, Hem. Eosin. 


Fic. 2.—Section illustrates incompletely involuted thyroid with moderate-sized 
acini lined with columnar epithelium and containing a relatively poorly stained 
colloid. Acinus in the center of the field illustrates papillary infoldings of columnar 
epithelium. (Mag. X 90, Hem. Eosin.) 
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Fic. 3.—Hematoxylin and eosin stained section of hyperplastic thyroid. 
ureater magnification of Fig. 2 to illustrate papillary infoldings of columnar 
epithelium. (Mag. X 320.) 


Fic. 4.—Section illustrates second type of hyperplastic thyroid. Focal aggre- 
gation of small acini lined with columnar epithelium and containing little or no 
colloid material. (Mag. xX 90, Hem. Eosin.) 
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Discussion. ‘The tenor of almost all communications on the 
iodine-resistant thyroid has been to sound a word of warning in the 
control and management of these patients. ‘To interfere surgically 


in the presence of a rising metabolism meant to court disaster. 


‘Toward obviating such unfortunate results many suggestions have 
been offered. Greatly increasing the accepted dosage of iodine has 
been proposed as a method for the satisfactory control and manage- 
ment of the iodine-resistant thyroid... Omitting all iodine for some 
time had as its premise an increased margin of safety in the remis- 
sion following subsequent iodization.*+ Fractional operations as 
the safest method for removal of the iodine-resistant thy roid has its 
adherents. 


Chart | 
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Such differences of opinion can only mean a lack of understanding 
fundamentals and consequently inadequate approach to the prob- 
lem. Though much ado has been made over the iodine-resistant 
thyroid, it is strange that careful studies of series of iodine-resistant 
cases should still be wanting in. the literature. Impressions have 
heen created and subsequently carried as teachings from only occa- 
sional references to a few iodine-resistant cases. These incidental 
citations have usually appeared during the treatment of some other 
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problem inherent to thyrotoxicosis. As a result the basic funda- 
mentals and statistical figures still await their appearance in the 
literature. 

In the foregoing pages the material comprising this study was 


presented in regular sequence. ‘lhe first outstanding characteristic 
was the relatively short duration of symptoms. Potter and Morris* 
in their study made similar observations. In their series the 
average duration of symptoms in the iodine-resistant groups was 
less than in the groups showing satisfactory responses to iodine. 
These writers felt that the iodine-resistant state may be due in 


2 4 8 10 12 KA 16 18 24 


Days on lodine 


part to the long-continued ingestion of iodine and consequentl) 
anticipated that symptoms might be present for a longer period in 
these cases. From evidence adduced in this study it appears that 
the previous ingestion of iodine is not instrumental in effecting the 
iodine-resistant state. In attempting to correlate this relatively 
short duration of symptoms a more logical interpretation may be 
found in the contention of Means.** This writer believes that 
the iodine-resistant state may be explained on the basis that the 
medication is given at a time when the disease is rapidly increasing 
in severity and that the effect of the iodine is merely to hold the 
status constant. 
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Following the relatively short duration of symptoms the next 
principal feature is the pre-operative period of iodization. The 
changes in metabolism as set forth in Table 1 and Chart I are self- 
explanatory. Closely associated with these changes in metabolism 
are the changes in the pulse, weight and clinical picture. Chart I 
depicts an average rise in metabolism of 4.4%. Taken alone this 
would suggest an intensification of the existing thyrotoxicosis. 
However, notwithstanding this average rise in metabolism, it will 
be noted that there was an associated depression of 3.7 beats per 
minute in the average pulse rate (Chart II) and an average weight 


Chart Ill 


Indicates the average Sain in 


weight for the series. 
> 
(ndicates the average weidht 
changes for each group. 


186 20 22 24 


Days on Iodine 


gain of 2.5 pounds (Chart III). Further, 81% of these patients 
experienced definite clinical improvement. Although these changes 
are not as striking as noted in the cases making an average response 
to pre-operative medication,! they suggest that despite the ascen- 
sion in metabolism these patients are in a measure definitely im- 
proved by pre-operative iodization. 

The immediate response of these patients to surgical intervention 
is reflected in the relatively mild postoperative course and to the 
fact that there did not occur a single operative fatality in this 
series. These results are in a great measure ascribed to the radical 
one-stage operation described by Richter.’ 
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These results, however, are only in partial agreement with other 
writings on the iodine-resistant thyroid. Potter and Morris* in their 
study classified their material into 3 groups. In the exophthalmic 
group no mention was made of the operative mortality. In the 
adenomatous group (10 cases) and colloid group (2 cases) operative 
fatalities were wanting. In striking contrast, however, Means* 
has given 27.3% as the operative mortality for the iodine-resistant 
thyroid. This apparent discrepancy may be explained by two 
factors: (1) The iodine-resistant group referred to by Means was 
a small one, consisting of 25 cases with 6 deaths; (2) in the experi- 
ence of this writer the cases ‘that fail to respond to iodine are 
likely to be older and more likely to have heart disease.’’®” 

To help clarify this apparent discrepancy the writer has care- 
fully reviewed, for additional evidence, the last 1500 consecutive 
thyroidectomies on the services of Dr. Richter. This series in- 
cluded only thyroidectomies for primary, secondary and recurrent 
hyperthyroidism. There were 9 operative deaths (0.69%). Further, 
the 9 fatalities were carefully studied and in each case there was 
wanting evidence of the iodine-resistant state. 

The “follow-up” period further aided the evaluation of surgical 
interference. In 169% there was a persistent mild hypothyroidism 
and in 82% there was no hypothyroidism at the end of 23.3 and 27.3 
months, respectively. These figures are in accordance with similar 
observations made in large series of cases having an average response 
to iodine. 

The pathologic alterations encountered in this series was impres- 
sive and important to this study. The outstanding feature was 
the uniform presence of persistently hyperplastic areas. On the 
basis of these findings there is readily offered a tangible explanation 
for many of the unusual clinical phenomena. It must be conceded 
that persistent focal areas of hyperplasia distributed throughout 
the gland may be sufficient to elevate or maintain a constant basal 
metabolic rate. On the other hand, that some improvement does 
occur following iodization can be reconciled in that the gland does 
undergo partial involution and hence the degree of preternatural 
activity is reduced but not completely controlled. What appears 
to be of greater importance is that a complete uniform involution 
does not always follow iodization. Why there should persist focal 
areas of hyperplasia that have resisted the involution produced b) 
iodine can at this time be only a matter of conjecture. 

Summary. 1. The age and sex incidence, clinical manifestation 
and physical findings of the iodine-resistant thyroid patient do not 
differ from similar findings in the average patient with thyrotoxicosis 

2. The duration of symptoms in this series was less than that 
usually encountered in the average case of thyrotoxicosis. 

3. Notwithstanding the average increase in metabolism, thes: 
patients were in a measure clinically improved by pre-operativ: 
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iodization. Objectively this was manifest in the decrease of the 
average pulse rate and the average gain in weight. Subjective 
evidence of improvement was attested in 81% of these patients. 

t. The relatively mild postoperative course and the low operative 
mortality suggests that satisfactory results may be anticipated 
following adequate surgical intervention of the iodine-resistant 
thy roid, 

5. There were no recurrences or instances of residual hyper- 
thyroidism in this series. 

6. The uniform presence of persistent or residual thyroid hyper- 
plasia offers a tangible explanation for the iodine-resistant state. 
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AT some time in the past, the shelters in the bluffs of the Ozark 
Mountains of Arkansas and Missouri were inhabited by a small- 
sized people who had moderately long heads. There is no positive 
means of establishing a definite chronology for the period of their 
occupation, but judging from the absence of celts, pipes, and 
bows and arrows, one is lead to suspect that these people lived in 


very ancient times. ‘They grew such crops as corn, squash, pump- 
kins, gourds, sunflowers, pigweeds, lambs-quarter and beans. Their 
food supply was supplemented by native seeds, acorns, fruit of the 
sumac, dried fruits and nuts of the region. Fish, birds and mam- 
mals were added to their diet by means of bony fish hooks, nets, 


* University of Arkansas Research Series No. 401. Material obtained through 
a grant from the Carnegie Foundation to the University of Arkansas. 
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snares and atl-atl darts. Their funeral customs furnish the only 
positive information concerning them. For disposal after death, 
the bodies were flexed to a knee-chest position (Fig. 1), placed in 
a feather-down bag, and cached in nests of grass. There is some 
evidence that all bodies were not flexed and hidden after death. 
However, so many of the shelters of the bluffs had been “ worked”’ 
over by representatives of out-of-state museums and by those seek- 
ing buried treasures that definite statements cannot be made. 
Many of the remains that were wanted were taken and chaos was 
the result. 

The object of this study was to determine whether there were 
pathologic changes in the bones of these ancient people which could 
be translated into terms of present-day clinical entities. If osseous 
changes were present, we also hoped to determine whether they 
could be attributed to diseases with which we are unfamiliar at 


Fic. 1.—Skeleton in place showing flexion of arms and legs, and long head. 


the present time, or to the primitive mode of living or environment 
of these people. In none of the caches were there any materials, 
implements or gadgets which would indicate that these people ever 
had had any contact with European culture; therefore, the presence 
of osseous changes indicative of syphilis would be of paramount 
academic interest. Such findings would indicate that syphilis had 
been endemic among these ancient and now extinct people centuries 
before Europeans reached the eastern shores of this country. 

The material for study, which was obtained from the Museum 
of the University of Arkansas, was collected under the direction of 
one of us (S.C.D.). It consisted of the whole or part of an indefi- 
nite number of (more than 200) remains and effects as they had 
been exhumed. The human osseous material from each cache was 
examined and those parts which showed gross abnormal antemor- 
tem changes were retained for this study. 
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A detailed study of the entire skeleton could not always be made 
in cases in which a part of the skeleton showed gross pathologic 
changes. In addition to the plundering of these caches, which 
already has been mentioned, other destructive forces had been at 
work during the many centuries since the bodies were hidden away. 
Not the least among these destructive forces were cave rats, which 
not only had started focuses for future mortification and decay by 
their gnawing, but also had removed some of the parts. Fire often 
has burned some skeletons beyond recognition. The bones of the 
hands, feet, vertebrae and ribs, which were not in the intact funeral 
bags, usually were widely dispersed and impossible to find. The 
patellee were numerous and, as a rule, were well preserved. Their 
only abnormality was hypertrophic changes. Pelvic bones outside 
the funeral bags usually were too incomplete to be reassembled. 
Not a single rib showed evidence of any abnormal changes such as 
rickets, infection, fracture or malignancy. 

The skulls were dolichocephalic and stenocephalic in shape. 
There was no evidence that this contour of the skull was the result 
of disease associated with premature or delayed ossification of the 
cranial sutures. This shape of head was for the most part racial, 
and may have been enhanced by sleeping in a semirecumbent 
position. 

There were two craniums with persistent frontal sutures. The 
persistence of these sutures was not the result of disease. 

Mace injuries were common. The skull of a middle-aged man 
revealed a fracture which extended from the parietal boss on the 
right side across the vertex of the skull into the left parietal bone. 
The edges of the fracture were smooth and the fracture had not 
shattered the inner or outer plates. 

Remains of a woman and two children, who had been cac or in 
the same bag, revealed antemortem fractures of the skulls of both 
of the children. The fracture of the head of the older child, who 
was about 4 years of age, can be described definitely. Beginning 
at the vertex of the head and extending laterally through the parietal 
bones and into the sphenoid bone was an irregular fracture with 
shattered edges. Inside the cranium were pieces of the shattered 
bones from the vertex of the skull. The bones of the head of the 
vounger child had been crushed. The bones of the woman were 
normal. In her pelvis were the bones of a fetus. The fracture of 
these skulls had been the result of severe blows, and one would 
suspect that they had been delivered with homicidal intent. Neither 
the cranial bones nor the long bones of any of these children showed 
evidence of rickets or deficiency diseases. 

A roentgenogram of another adult skull revealed that the nasal 
accessory sinuses were poorly developed. The floors of the antra 
were thickened. In one skull there was an increase in the density 
of the bony lining of the mastoid cells, which was the result of a 
mastoiditis. In another specimen, there was a rounded region 
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of rarefaction, which involved only the external table of the skull 
over and medially to the right occipital bone. The cause of the 
changes in this skull does not admit of interpretation. 

There were several healed fractures (Fig. 2) of the bones of the 
arms and spinal columns. All the segments were in good position. 
That these people used splints in the treatment of fractures is a 
known fact. A rural physician found a mummy which had a frac- 
tured right ulna, and around the forearm was a rather neat splint 
which had been made of reeds and grass cordage. The specimen 
had been handled by careless hands so many times that it was 
impossible to ascertain much in the way of details as to the possible 
effectiveness of its application. The materials were such that an 
adequate splint, which was light in weight, could have been designed 
with them. There were two very good examples of a compression 
fracture of a lumbar vertebra which had healed. Because of the 
conditions under which these people lived, it is practically incon- 
ceivable that these men could have existed as long as they did, if 
there had been any degree of paralysis. 

The state of preservation of the tibiz was very good. This was 
especially true of those tibie which revealed increased density. 
These tibie were of the greatest interest in the present study; they 
showed rather marked deformity of the anterior aspects of the 
middle, proximal and distal thirds of the shafts (Fig. 3). In other 
words, the subcutaneous surface of the bone was the site of the 
changes. The deformity consisted of a rounded anterior or cortical 
surface, which occasionally gave the impression that the bone was 
bowed anteriorly. In those cases in which the changes had involved 
the greater part of the bone, there were also changes on the poste- 
rior aspects. The rounding of the surfaces apparently was the 
result of the formation of new bone. 

In the bones which revealed advanced changes, the rounded 
surfaces were hard and rather smooth until one reached the margins 
of the changes, where there were fine perforations and grooves. 
The weight of each bone varied and was directly proportionate to 
the amount of the bone involved. If only a small region in the 
middle third of the shaft was involved, the bone was not appre- 
ciably increased in weight; however, if two-thirds or more of the 
anterior surface was affected, the density and weight were greatl) 
increased. 

The foregoing description of tibix suggests that the lesions 
present were the result of a syphilitic osteitis. In an early period 
of the study it was thought that this was the case; however, two 
findings rendered such an idea untenable. Aside from the tibial 
changes, it was found that the rest of the skeletons were normal. 
There often was a great disparity between the degree of changes 
present in the two tibiz of the same person, or one tibia frequently 
was found to be normal. Therefore, some other explanation was 
necessary to account for these tibial changes. A possible explana- 
tion is found in the fact that the tibie of persons who lived in these 
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Fic. 2. {oentgenogram of healed fractures of bones of the arm, 


Fic. 3.—Roentgenogram of tibia showing osteitis of middle third (probably post- 
traumatic). 
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rocky shelters were subjected to considerable trauma by being 


bumped against boulders on the floors and at the entrances of the 
caves. A further study of osseous material revealed that some of 
the tibie which revealed changes suggestive of syphilis were obtained 
from caches which probably belonged to a “top layer culture;” 
that is, they belonged to people who lived in these rocky shelters 
after the passing of the “ Bluff Dwellers” some 20 or 30 centuries ago. 

It seems that throughout the ages whenever human osseous 
remains have been found, the fringes of the articular surfaces are 
the site of so-called hypertrophic changes which we now associate 
with senescence. In climates which are subject to extreme changes 
in temperature and humidity, hypertrophic arthritis is thought to 
be more prevalent than it is in other climates. Among those whose 
occupations require physical strain while they are exposed to incle- 
ment weather, the disease may be more incapacitating than it is 
among individuals who are not exposed in this manner. These 
ancient Americans who lived in the shelters of the bluffs of the 
Ozark Mountains, where during the winter and spring there is a 
heavy rainfall and a constantly high humidity, would be expected 
to be afflicted frequently with this disease. Our study bore out 
this expectation in every detail. Practically every lumbar vertebra 
of those individuals who were 30 or more vears of age showed evi- 
dence of hy pert rophic changes ( lig. }). 

In contrast to the frequent occurrence of hypertrophic arthritis 
of the spinal column, there was no evidence of the deforming disease 
which is now known as chronic infectious arthritis. There was not 
a single large joint or small joint of the hands or feet that showed 
evidence of articular changes which are characteristic of this disease. 

Apropos of the absence of evidence of infectious arthritis in the 
joints is the fact that there was evidence of other infections, such 
as abscesses of the teeth. There also was evidence of infection of 
the accessory nasal sinuses and mastoid cells. In other words, 
these people were susceptible to the common infections of the teeth 
and sinuses which are recognized at the present time, yet there was 
not any evidence of the crippling, disabling disease which is known 
as chronic infectious arthritis. 

We selected some mandibles which illustrate that these people 
must have suffered from toothache, and in some cases there is 
evidence that they knew that extraction of the teeth was beneficial. 
The mandible of an elderly person (Fig. 5,4) disclosed that the 
molars had been removed antemortem. 
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Fic. 4.—Roentgenogram of lumbar vertebre showing hypertrophic changes about 
their borders. 
A, Roentgenogram of mandible healed after extraction of teeth; B, evidence 
of extraction of lower molar teeth, and osteitis. 
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We believe that another mandible (Fig. 5, B) discloses how the 
extractions may have been performed. ‘There was a fracture or 
bursting away of the outer part of the alveolar border opposite 
where the second and third molars had been removed traumatically. 
The teeth apparently had been knocked out of the mouth. The 
proximity of disease suggests that this was not accidental. As a 
rule, the teeth which were still present were well formed and uni- 
formly good. The latter statement is not intended to convey the 
idea that this race possesses uniformly good teeth. Carious and 
decayed teeth tend to fall from the dried specimens with the least 
provocation and unless there was a considerable amount of infection 
around the socket one cannot make any statement in regard to a 
tooth that once occupied an empty socket. 

Comment. In 1924, Harrington' reported the results of a study 
of the ancient inhabitants of the rocky shelters of the Ozark Plateau. 
However, the credit for the discovery of habiliments of the ancient 
race who inhabited the Ozark district belongs to some unknown 
members of the Confederate Army who went to the rocky shelters 
to remove bat guano to manufacture gunpowder. 

We do not know how long it has been since this race occupied the 
Ozark Plateau. There are so many points of similarity between 
these people and the “Basket Makers”’ of the southwestern part 
of the United States, who are known to have lived 2000 or more years 
ago, that it is fairly safe to estimate that the osseous material 
which forms the basis of this report is at least 20 centuries old. 

Summary. Remains of more than 200 prehistoric bluff dwellers in 
the Ozark Mountains have been examined for pathologic changes. 
The outstanding congenital anomalies consisted of two craniums 
with persistent frontal sutures. Ordinary, present-day types of 
long-standing infection of the maxillary sinuses and mastoid cells 
were not unusual. In one specimen there was evidence of a sup- 
purative mastoiditis with drainage to the outside. Mace injuries 
of the skull were present among adults and children. Several 
tibize showed evidence of an osteitis which resembled that caused 
by syphilis, but there was not sufficient evidence of syphilis in the 
rest of the skeletons in which these tibial changes were found to 
warrant a diagnosis of syphilis. ‘These changes in the tibize could 
have been the result of trauma incident to the place and mode 
of living. Hypertrophic changes about the margins of the lumbar 
vertebre and occasionally about the knee joints were common 
among the remains of individuals who were 30 or more years of age. 
Fractures of the bones of the arm and spinal column occasionally 
were observed. Dental infections and suppurations were common. 
The surgical accomplishments of this race at least included the 
removal of teeth and the reduction of fractures. 
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ATROPHIC ARTHRITIS AMONG THE PIMA INDIANS OF 
ARIZONA. 


By Cuartes L. Dunnam, M.D., 
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Iv has been more or less generally accepted that atrophic arthritis 
is practically unknown among natives of the Southwest.'* It was 
therefore with interest that a case of this disease in the Pima Reser- 
vation Hospital at Sacaton, Arizona, came to the attention of one 
of the authors. In view of the fact that we were unable to find, in 
the literature, any reports of atrophic arthritis or any adequate 
survey of rheumatic conditions occurring among these Indians, 
the authors decided to make a survey of diseases of the joints present 
in the Pima tribe. 

The Pima Indians, representing approximately 13% of the Indian 
population of the state of Arizona, have lived for at least 250 years 
in the same locality along the Gila and Salt River beds in the heart 
of the Southwest “‘desert” country. ‘They are essentially a healthy, 
prospering, agricultural people, at present slightly increasing in 
numbers. The headquarters of the government agency is located 
at Sacaton, Arizona (altitude 1274 feet), about 40 miles southwest 
of Phoenix and 80 miles northest of Tucson. The climate is typical 
of the Southwest, and closely resembles that of Phoenix, which has 
a mean temperature of 69.7° F., a rainfall of 7.59 inches, and a rela- 
tive humidity of 56% at 6 A.m., 28% at noon, and 28% at 6 P.M. 
These are mean yearly averages for a period of 36 years.’ A striking 
feature of the climate is the wide diurnal variation in temperature. 
There are living on the Reservation, at present, 5745 Pima Indians 
of whom, it is estimated, about 2700 are adults. We felt that this 
would be an ideal group for study. 

There is an adequate medical service on the Reservation. This 
consists of a 28-bed hospital under the supervision of a resident 
doctor and a staff of 4 graduate nurses. A dispensary is associated 
with the hospital and in addition there are 3 other dispensaries on 
the Reservation, each with an attending physician. These last 
have a total of 4 field nurses serving them. The entire medical 
service functions as a unified whole under the direction of the hos- 
pital. No cases of tuberculous joint disease are included in this 
survey as cases of tuberculosis in any form are removed from the 
Reservation to a sanatorium as soon as diagnosed. 

In making this survey all cases of chronic joint disease known to 
the medical staff of the Reservation were investigated, and further, 
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through government field workers, inquiries were made about. per- 
sons suffering from disabilities of the extremities. We personally saw 
each case in these two groups and made the following diagnoses: 


*Atrophic arthritis 

*Spondylitis with polyarthritis 
Monoarthritis (possibly gonococeal 
Osteomyelitis of the elbow and os calcis 
Hemiplegia with residual paralysis 


* Cases discussed in this paper. 


It may be mentioned that during the winter of 1935-1936, 
young Indians were treated for “acute articular rheumatism,” and 
further, at the time this survey was made there was, under treatment 
in the hospital, a child with Svdenham’s chorea complicated by a 
unilateral pleural effusion. 

Of the 3 cases of atrophic arthritis, 2 occurred in Indians who had 
lived all their lives on this Reservation. Case reports of the latter 
follows: 


Case Abstracts. Case 1.—(Fig. 1). A. G., a full-blooded female Pima 
Indian, aged 42, was seen by us in the hospital. She had been well until 
4 years ago when she noticed pain and swelling of her ankles. This became 
progressively worse until 2 years ago when her hands and wrists also became 
involved. A Roentgen ray photograph of one of her hands then showed 
definite joint lesions. Her tonsils and some abscessed teeth were removed 
following which the pain in her ankles became less severe. Her hands and 
wrists did not improve. One year ago her elbows became involved, with 
pain and swelling. She states that her symptoms have been less severe in 
hot weather. 

The patient’s family history is non-contributory. She has been married 
26 years. Her husband is living and well and she has 5 living children. 
She had a spontaneous abortion 3 years ago and her menopause occurred 
1 year ago. The only childhood disease that she can recall is whooping 
cough. She has never had any leucorrhea or symptoms referable to the 
genitourinary tract. 

Physical examination revealed a_ well-nourished middle-aged Indian 
woman, 5 feet tall, weighing 143 pounds and of moderate intelligence. The 
findings were normal except for the extremities and a slightly elevated blood- 
pressure (158/90). Several teeth were missing. The tonsils had been cleanly 
removed and the mucous membrane appeared normal. The lungs were 
clear. The heart was not enlarged to percussion. There were no murmurs 
The radial pulse was soft and compressible. The abdomen appeared norma! 
in all respects. Pelvic examination revealed no abnormalities. The reflexes 
were normal. 

There was bilateral fusiform swelling of the proximal interphalangeal! 
joints with some limitation of motion (Fig. 2). The distal interphalangeal 
joints were normal. The wrists were slightly swollen and permitted only 
5 degrees passive flexion and that with pain. The elbows were not swollen and 
motion was within 10 degrees of normal. The shoulders were normal in ap- 
pearance and range of motion. The lower extremities were normal in 
appearance and function excepting that full passive flexion of the right 
ankle was painful and there was slight bilateral crepitus of the knees. The 
spine was normal in every respect. 

Laboratory Examinations. Hb. 75%; R. B. C. 4,850,000; W. B. C. 
10,400; differential: 66% neutrophils, 14 large lymphocytes, 14 small lymph 


‘ase 1, showing fusiform swelling of proximal interphalangeal joints. 


Fic. 1 Case 1, A. G. 
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4.—Case 2, 8, H. 


Fig. 3.—Case 1, Roentgen ray photograph of left hand and wrist showing demineral- 
ization and loss of joint cartilage. 


Fic. 6.—Case 2, Roentgen ray photograph of the right hand and wrist showing demin- 
eralization and loss of joint cartilage 
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ocytes, 6 eosinophils; urine negative; Kahn test negative; sedimentation 
rate elevated (Cutler method, 23 in 1 hour). 

Roentgen ray examination (Fig. 3). Left hand and wrist: There was a 
low-grade decalcification of all the bones, more marked about the smaller 
joints. “ There was definite loss of cartilage of the wrist joints, the middle 
phalangeal joints and the 5th metacarpophalangeal joints with the latter 
presenting a lateral abduction due to subluxation. There was no definite 
fusion between any of the bones. The tips of the terminal phalanges showed 
a normal degree of bone calcium. The ends of these bones showed some 
roughening and increased density with a very little overgrowth at the inser- 
tions of the capsules. Left elbow: There was little change except for some 
slight narrowing of the joint space and slight bone atrophy. 

This patient was observed in the hospital from January 1, 1936 to Febru- 
ary 29, 1936, during which period she had a daily temperature of 99° to 
99.2° F. She was given typhoid vaccine intravenously with slight but 
definite improvement. 

Case 2 (Fig. 4).—S. A. H., a full-blooded female Pima Indian, aged 46, 
was seen by us in the hospital dispensary. She had been well until about 
11 years ago when she first noticed the gradual appearance of pain and swell- 
ing in various peripheral joints. She is unable to recall which joints were 
involved first. About 10 years ago she had all her teeth removed but in 
spite of this the joint symptoms persisted for several years. She has had 
very little pain in the past few years, and suffers mainly from the impaired 
function of her upper extremities. She is of a very low-grade intelligence 
and is unable to recall much of her past history. She is a widow with 4 
living children. She had 1 still-born child. Her menses ceased at about 40 
years of age. 

Physical examination revealed a fairly well nourished Indian woman, 
5 feet tall and weighing 134 pounds. She appeared considerably older than 
the age recorded in the government census. She presented the following 
findings: The gums were edentulous and healthy in appearance. The 
tonsils were atrophic and partially epithelialized. The lungs were clear. 
The left border of cardiac dullness was at the nipple line. No murmurs 
were heard. The abdomen appeared normal in all respects. Pelvic examina- 
tion was refused. The reflexes were normal. 


‘ase 2, showing deformity of fingers. 


There was marked deformity of the fingers of both hands (Fig. 5) with 
slight fusiform swelling of the proximal interphalangeal joints and subluxa- 
tion of the metacarpophalangeal joints, with marked limitation of motion 
of the latter. No Heberden’s nodes were present. The wrists had a fair 
degree of motion and were not swollen. There was a definite ulnar devia- 
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tion. The right elbow had only 10 degrees of motion and the left 45 degrees. 
The elbow joints were not swollen or tender. There was some bilateral 
limitation of motion of the shoulder joints to full abduction. Except for 
some crepitation of the knees, the lower extremities were normal in appear- 
ance and function. The spine was normal in all respects. 

Laboratory Examinations. Hg. 90%; R. B. C. 4,800,000; W. B. C. 11,000; 
differential: 60% neutrophils, 20 large lymphocytes, 12 small lymphocytes, 
6 monocytes, 2 eosinophils; urine negative: Kahn test negative; sedimenta- 
tion rate elevated (Cutler method, 27 in 1 hour). 

Roentgen ray findings (Fig. 6). Both hands, and wrists: There was a 
moderate decalcification of all the bones. There was fusion of the carpal 
bones on the left side and bilaterally some loss of cartilage in nearly all of the 
joints with evidence of subluxation of the metacarpophalangeal joints. 
In addition to the bilateral destruction of the joint cartilage there were 
bilaterally a few small areas of erosion of the bone at the distal radial 
articular surfaces. At the outer margins of the styloid processes of both 
radius and ulna bilaterally there were some periosteal outgrowths. There 
were also fine spurs at the radial-volar margins of the heads of the second, 
third, fourth and fifth right metacarpal bones. Both elbows: There was 
evidence of loss of cartilage at both elbow joints, more marked on the left 
side with narrowing of the joint space and some loss of calcium in the ends 
of the bones. The margins of the bones were smooth. 

She was in the hospital from October 17, 1935 to December 20, 1935, 
with a bronchopneumonia. She had no flareup of joint symptoms at that 
time and made an uneventful recovery. When the present examination 
was made, January 30, 1936, her temperature was 99.4° F. 

We have not included detailed reports of the third Indian with atrophic 
arthritis, nor of the one with spondylitis, because they have not spent all 
their lives on the Reservation. The third case of atrophic arthritis is one 
of long standing in a full-blooded male Pima Indian, J. N., aged 57. Asa 
young man he worked in New York City for several years but had to return 
to the Reservation because of the development of epileptic seizures. Some 
years later he developed pain and swelling of his ankles, wrists, elbows and 
shoulders. At present he has very little pain in these joints, but there is 
some slight swelling and definite limitation of motion in all of them. His 
fingers have never been involved. The past year or two he has had some 
pain in his spine, probably due to hypertrophic changes, consistent with his 
present age. He has had to be hospitalized frequently because of his epilep- 
tic seizures. 

The Indian with spondylitis is a 40-year-old full-blooded Pima who was 
well until 12 years ago. In his early twenties he spent 5 years at an Indian 
school in California. Three years after his return to the Reservation, while 
working as a carwasher in Phoenix he developed pain and swelling of his 
left ankle. This persisted but he was not incapacitated until 2 years later 
when he began to have pain and swelling in his knees as well. Shortly after 
_ this his right shoulder became involved. After a period of rest his symptoms 

subsided. He maintained good health for the next 3 years at the end of 
which time he was given employment in the boiler house on the Reservation. 
Soon after he returned to work be began to have pain in his left hip followed 
by a recurrence of pain and swelling in his knees and right shoulder. Grad- 
ually the other hip and his entire spine became involved, with progressive 
ankylosis of the latter. He has been completely bedridden for the past 5 
years. On examination it was found that he had manifestly diseased tonsils 
and teeth and had a slight daily elevation of temperature to 99° F. He was 
also found to be diabetic, having 3+ sugar in his urine and a fasting blood 
sugar of 290 mg./100 cc. He is to be brought to the hospital at an early 
date for the regulation of his diabetes and the removal of the obvious foci 
of infection present in his mouth. 


INTESTINAL BACTERIA IN CHRONIC ARTHRITIS 


Neither of these Indians gave a personal nor family history suggestive 
of past or present venereal infection or showed any physical signs of syphilis 
or gonorrhea, 


These case reports show conclusively that arthritis in its most 
crippling form does occur among native Indians of the Southwest. 
To the best of our knowledge there are no statistics on the prevalence 
of atrophic arthritis, as distinct from rheumatic conditions in general, 
among an unselected population. Consequently we are not pre- 
pared to say whether, in a population of approximately 2700 adults, 
at least 2 cases of atrophic arthritis occurring among Indians who 
have lived all their lives on the Reservation represents a high or a 
low prevalence as compared with what might be found in other 
climates. Glover,‘ however, in a study of rheumatic conditions 
among a large group of British insured, estimates that in an insured 
adult population (16 to 65 years of age) there will be found 1 case 
of “rheumatoid” arthritis among 1000 males and among the same 
number of females 3 cases of “rheumatoid” arthritis. It is of inter- 
est to note that there were no persons found suffering from the 
senile hypertrophic form of arthritis (osteoarthritis) with symptoms 
severe enough to have been brought to our attention. 

Conclusion. In this survey of chronic non-tuberculous joint dis- 
eases among approximately 2700 adult Pima Indians 2 cases of 
severe atrophic arthritis were observed in Indians who had spent 
their entire lives on the Reservation. As far as these observations 
go there is no basis for the opinion that the Indians of the Southwest 
are exempt from this disease. A third case of atrophic arthritis 
and another of spondylitis with involvement of peripheral joints, 
both occurring in full-blooded Pima Indians have also been discussed 
briefly. 
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A NOTE ON THE INTESTINAL BACTERIA IN CHRONIC 
ARTHRITIS. * 
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BACTERIOLOGIST, DEPARTMENT RHEUMATOID DISEASES, ABINGTON MEMORIAL HOSPITAL, 
AND 
PemBerton, M.D., 
PROFESSOR OF MEDICINE IN THE GRADUATE SCHOOL OF MEDICINE, UNIVERSITY OF 
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From the Abington Memorial Hospital, Abington, Pa.) 
ATTENTION has frequently been directed to the relationship of 
the gastro-intestinal tract to the problem of chronic arthritis." 
* The expenses of this investigation were defrayed in part by a grant in memory 
of Alexander B. Coxe. 
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This relationship is exemplified by frequent disturbances of position, 
configuration and function of the gastro-intestinal tract and by 
frequent improvement in these disturbances following institution 
of measures which permit the establishment of optimal nutrition 
and other measures which favorably influence both the gastro- 
intestinal aud the arthritic symptoms,® such as control of infection, 
adequate rest, etc. 

Recognition of the significant rdle of infection in precipitating 
arthritis of various types has been accompanied by few, if any, 
precise data bearing upon the influence of infection within the 
gastro-intestinal tract, except in a more or less surgical sense of the 
word. 

There is ample evidence to indicate, however, that the gastro- 
intestinal tract is in close communication, through the Iyvmph 
channels or the blood stream, with the joint tissues,** and that 
crystalloids or even particulate matter may thus reach the joint 
tissues. Arnold and his coworkers'®'® have shown that animals 
given yeast or bacteria by mouth and by rectum may show signifi- 
cant absorption of these into the general circulation and even into 
various organs, whence the organisms can be recovered. This 
absorption is expedited apparently by the coincident ingestion of 
egg albumen. The highest incidence of bacteria in organs or lymph 
nodes is observed between 15 and 45 minutes after introduction. 
This work has been corroborated in general by Boone, Chase and 
Brink,’ by Cirrincione and Francona‘ and by Peirce, Wright, Gold- 
haft, Stabler and Pemberton."* More recently studies by Muether 
and Kinsella” have shown that if streptococci be ingested by dogs 
in which experimental lesions of the valves of the heart have been 
produced, endocarditis and some features suggestive of acute rheu- 
matic fever may arise. 

It is clear therefore that some importance attaches to the kind, 
proportion and numbers of bacteria which inhabit the gastro-intes- 
tinal tract of human beings or are introduced into it. Importance 
also attaches in this connection to the condition of the gastro- 
intestinal tract as a whole and to the extent to which the passage 
across the wall of the gut of material of various kinds, including 
bacteria, is expedited or retarded. 

For some time suspicion has existed that the benefits to be 
observed among some arthritics, following alterations of the food 
intake, may be referable in part to changes in the substrate thus 
induced and hence to some phases of bacterial activity within the 
gastro-intestinal tract. With the aim of approaching this question, 
preliminary studies were accordingly conducted on the nature of 
the bacterial flora of the intestine as reflected in the feces of normal 
subjects as compared with that of arthritic subjects. The influence 
of certain changes in the substrate, incidental to altered diets, upon 
the character of the fecal flora was also estimated. 
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Materials and Methods. In this preliminary study, stools of 9 normal 
and 17 arthritic persons of both types were examined immediately after 
passage, macroscopically, microscopically and culturally. The arthritic 
cases selected for study were those in which a variety of factors was opera- 
tive though an effort was made to include some in which the gastro-intes- 
tinal tract was suspected of playing a significant réle. The technique 
employed is subject to some variability but is such as to permit a qualitative 
and semiquantitative analysis of the various groups of aérobiec and anaéro- 
bie bacteria. 

The influence of certain qualitative differences of diet on the bacterial 
flora of the intestine is well known. In an attempt to evaluate this factor 
in terms of the influence of the regular house diet and a ‘‘balanced”’ diet 
of about 1800 calories, high in vitamin and protein content and relatively 
low in concentrated carbohydrate foodstuff, studies were made of the stools 
of both arthritic and normal persons after the ingestion of such rations. In 
some cases, to be discussed later, the same individual was studied on both 
diets; also, 3 arthritic patients on the “balanced” diet were studied on 
admission to the hospital and later after some improvement of symptoms. 

Observations by Dr. B. Hampil indicate’ that the examination of one 
stool per case affords a fairly good estimate of what bacteria are present. 
At intervals of 1 week 5 stools were examined by her from each of 2 cases 
of osteoarthritis and found to be fairly constant. ‘While the actual 
numbers of bacteria were not the same, the relationships between the groups 
remained the same.’ In the present studies, examinations were made of 
more than one stool in many cases. 

The defecated specimen was collected in a sterile jar and was brought 
(with a few exceptions where normal stools were brought in from outside) 
immediately to the laboratory where the examination was begun at once. 
One gram of the stool specimen was macerated in a sterile mortar, diluted 
1 to 50 with sterile physiologic salt solution, and shaken in a sterile flask 
with glass beads until thoroughly mixed. Successive dilutions were made 
from this 1 to 50 dilution in sterile saline, using a sterile 1-cc. pipette for 
making each dilution. These dilutions, after being thoroughly mixed and 
shaken, were sown into media selected to demonstrate the presence of the 
different large groups ol bacteria: lactose broth for coliform organisms and 
streptococci, dextrose-tomato broth for lactobacilli, salt agar for Gram + 
cocci, sealed cooked-meat tubes for anaérobic organisms. All were incu- 
bated in air at 37° C., except one set of tomato agar and broth cultures 
which were incubated in 10°) (approximately) CO, at 37° C. to enhance 
the growth of lactobacilli. 

Subcultures were made as follows to determine the various types of 
bacteria present: 

Lactose broth cultures showing acid and gas, or acid alone, were diluted 
two loops of culture to 9 ec. sterile saline solution. One or two loops of this 
dilution were sown on an Endo plate, spread with a glass rod, and incubated 
at 37° C. for 24 to 48 hours. Isolated colonies were stained and transferred 
toagarforstudy. The bacilli were studied in the following respects: motility 
in tryptophane broth after 2 to 3 hours’ incubation; indol production in 
tryptophane broth after 24 hours; occasionally also, Voges-Proskauer test, 
Clark-Lubs (methyl red) test, liquefaction of gelatin, gas ratio (fermentation 
of dextrose in Smith tube), fermentation of other sugars (sucrose, mannite, 
salicin, and so on). 

After the lactose tubes had been incubated for 72 hours, the bacilli were 
found to have been replaced by streptococci. These were isolated and were 
examined in respect to morphology in hanging drop (plain broth after 24 
hours), Gram stain, and sometimes in respect to the type of hemolysis on 
blood agar. 
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Dextrose tomato broth cultures (pH 5.0 or less) were examined every 24 
hours for at least a week to determine the presence of lactobacilli. Stained 
smears were made from those tubes which showed growth. If Gram + rods 
appeared, subcultures were made on tomato agar plates. Isolated colonies 
were subcultured in litmus milk, dextrose and gelatin. 

Tomato agar poured plates, seeded with the original fecal dilutions, were 
incubated in CO, (Kulp'® and Kulp and White") and colonies therefrom 
were stained after 24 and 48 hours. It was found that considerable quan- 
tities of yeasts and molds grew on these plates in CO, and obscured the 
growth of any other organisms, so these plates were later omitted. 

Salt agar poured plates were counted after 48 to 76 hours. Colonies 
were transplanted to plain agar and stained after 24 hours until the types 
of colonies became familiar. B. coli grows on 6° salt agar but not on 8° 
or 10% (Hill and White’). Growth of Gram + cocci was best on 8°% salt 
agar. 

Cooked meat tubes, boiled to expel O, and sealed with vaseline-paraffin, 
were observed for growth, gas-production, and proteolysis and were stained 
at 24, 48 and 72 hours for spore-bearing bacilli. After 2 weeks, some of the 
broth was drawn off with a sterile capillary pipette and transferred to a 
sterile tube, heated to 80° C. for 12 minutes in a water bath, and transferred 
to a fresh meat tube, sealed, incubated, and examined as before. It is 
justifiable to believe that the heating kills off all non-sporulating organisms 
and that the growth in the second tube is of Clostridia alone. 

Macroscopically, the stool specimen was observed in respect to color, 
odor, consistency and pH. 

Microscopically, a saline suspension of a bit of feces was studied un- 
treated for muscle fibers, fat, vegetable cells and protozoa, and with iodine 
for undigested starch. Smears of the 1 to 50 dilution of 1 gm. of the stool 
were then studied by the Gram stain, and by the Kliewe-Harris stain for 
spirochetes. A routine fecal examination of each stool was also made in 
the hospital laboratory. 

Experimental Observations. Macroscopically, the arthritic stools 
studied seemed slightly different from normal stools. The color and 
consistency of the arthritic stools were decidedly more varied. Some 
arthritic stools were made up of portions of several different colors 
and consistencies, whereas the normal stools were usually well- 
formed and homogeneous. The odor, while not a characteristic 
easily recorded for purposes of comparison, seemed to be stronger 
and more foul in the arthritic group. The pH varied between 6.6 
and 8.4, being usually 7.4 to 7.6 in the arthritic stools and slightly 
nearer the neutral point in the normal stools. 

Microscopically, arthritic and normal stools presented about the 
same appearance, except in a few instances where an arthritic 
stool showed evidences of poor digestion (many muscle fibers and 
vegetable cells). Protozoa were seen oftener in the normal stools 
‘than in the arthritic stools but in no case were they of a pathogenic 
variety. The activity of the entire flora was about the same in both 
kinds of stools. The Gram-stain was quite unsatisfactory as a means 
of differentiation because of the great numbers of dead bacteria 
present which obscured any estimate of the numbers of viable 
Gram + and Gram — bacteria present. 
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Culturally, the total number of bacteria per gram of feces was 
greater in the arthritic than in the normal individual (Table 1). 
This difference was obtained generally throughout all the groups 
of bacteria studied, as may be seen from Table 2, which gives 
the number of bacteria found in each group studied. These num- 
bers are approximate totals obtained by the dilution method fof 
counting, and represent merely end-points of growth. 


TABLE 1 Tora, NuMBER BacTeRIA PER GRAM OF FECES. 
Normal 


lotal bacter ‘ries, Total bacteria 
in thousands. No in thousands. 
2,075,500 517,250 
i 60,750 
14,500 3 195,500 
555,050 540,000 
1,043,500 
50,750 6,200 
55,050 550,500 
10,055,000 5,005,500 
705,000 500,600 
10,700 555,090 
55,100 
1,001,000 
10,035,000 
512,500 
560,750 
555,500 
505,600 
60,500,000 


Average 5,193,500 Average 881,270 
ii hypertrophic; A atrophic. 
A 2 cultures unsatisfactory due to high temperature in incubator 
N 5 sample unsatisfactory. 


The most notable difference between the arthritic and normal 
stools is quantitative rather than qualitative. With a few excep- 
tions, all groups of bacteria studied were found to be represented 
by viable bacteria in every stool, but these bacteria were present in 
greater numbers in the arthritic stools. As might be expected, 
coliform organisms occurred in every stool studied. Their numbers 
were usually not so great as those of the streptococci and not so 
small as those of the anaérobic bacilli (Table 2). The streptococci 
were represented by the largest count obtained for any group, and 
the anaérobic bacilli by the smallest. 

A word should be said about the lactobacillus group of organisms. 
This group is included in the tabulations (Table 2) merely to show 
that it was given consideration and to record that difficulties pre- 
vented separating out these organisms by the simple methods here 
used. The medium chosen was not selective enough to permit the 
growth of lactic acid organisms alone, particularly when yeasts or 
molds were present. When lactobacilli were found to be present, 
their numbers were included in the totals. 


A seri 

N I pe 

H+ A 
2 \ 
3 \ 

\ 
5 \ 
6 \ 
7 \ 
HH \ 
9g 

10 

11 

12 
13 

14 

15 

16 I 
17 

18 H+ A 
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TABLE 2.— KIND AND NUMBER OF BacTERIA IN THOUSANDS PER GRAM OF FECES. 
Streptococcel 

Anaérobic 

Arthritics. Coliforms Lactobac Gr. + cocci Aérobic Microaéro bacilll. 
500,000 500,000 575,000 500,000 500 
5,000 500 8,500 0 500 0)? 
500,000 0? 5,000 50,000 50,000 50 
500,000 0? 43,000 0 500,000 500 
50 0? 200 50 50,000 500 
50,000 0? 50 0 5,000 0 
5,000,000 0? 50,000 50,000 5,000,000 5,000 
5,000 5,000 195,000 500,000 50,000 5 
5,000 0? 700 500 5,000 5 
5,000 5 0 50 50,000 50 
500,000 0 500 500 500,000 4 500 
5,000,000 0 30,000 50,000 5,000,000 5,000 
5,000 0 2? 500 50 500,000 5.000 
50,000 0 10,700 500,000 500,000 50 
50,000 50 110 500 500,000 5.000 
5,000 5 75 0 500,000 500 
18 5,000,000 50,000,000 1S 5.000 000 5,000,000 500,000 


Average 1,010,591 54,215 384,480 1,100,600 30,744 
Normals 

J l 5,000 5,000 2 2950 5,000 500,000 5,000 

2 500 5,000 5,200 50 50,000 50 

5,000 50,000 90 000 50,000 500 

5,000 ()? 35.000 50.000 500,000 50 

50 5 1,100 50 5,000 50 

50,000 0 0 50 500,000 500 

5,000 0 50 5,000,000 500 

500 5 } 500 500,000 50 

5,000 500,000 50.000 50,000 5 


N 
N 
N 
N 
N 
N 
N 
N 
N 


Average 8,450 14,849 13,212 795,000 745 


The streptococci were cultivated both aérobically and = micro- 
aérobically. No attempt has been made to separate these groups 
since most streptococci are facultative and are viable under both 
sets of conditions. In order to avoid the possibility of counting 
them twice, the larger of the two groups was regarded as represent- 
ing the number of streptococci present. In several cases (A 3, A 5, 
A 7, A 17) streptococci failed to grow aérobically but were viable 
under micro-aérophilic conditions. ‘This observation may be sig- 
nificant since these cases were all arthritic and the phenomenon did 
not occur in the normal series. In no case, either arthritic or normal, 
did streptococci fail to grow under conditions of reduced oxygen 
tension. 

Gram + cocci (exclusive of streptococci) were found in variable 
numbers in all stools except two, | arthritic and | normal. 

The anaérobic cultures of stool suspensions were carried onl) 
far enough to ascertain the presence of Gram + rods bearing heat 
resistant spores (80° C. for 12 minutes) which would germinate in 
an anaérobic medium. ‘This group was represented in all stools 
except two arthritic ones. 

The results of bacterial study obtained in cases where the diet 
was controlled, may be divided into two parts. In Series I (Table 3)* 
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arthritic and normal persons were studied first on the “house” 
diet (usually rather high in carbohydrates) and later on the “‘bal- 
anced” diet. This series was undertaken as a control, to find out 
whether the diet influenced the stool flora in those cases. Of the 
2 normal persons examined, 1 was active and 1 was in bed; all 3 
arthritics were confined to bed. The results of this short series did 
not lead to any decisive conclusion. 

The purpose of Series I] (Table 3), was to determine whether 
amelioration of symptoms was accompanied by any change in the 
numbers of intestinal bacteria. A reduction in numbers or a change 
in the direction of the average normal count might be regarded as 
having significance. Three arthritic patients were studied upon 
admission to the hospital and later after some clinical improvement 
in the patient had occurred. The “balanced” diet was employed 
for at least 4 days prior to examination and throughout the rest of 


PaABLE 3.—COMPARISON OF FECAL FLORA IN DIET-CONTROLLED CASES BACTERIA 
GIVEN IN THOUSANDS PER GRAM 
SeTUs 


nd Arthritic Patient n House Diet and on “Balanced” Diet 
Streptococci 


Aérobuc Microaéro acilli Total 
500 500.000 500 560 
50000 OW) 555.090 


500,000 SOO 000 505,110 


5000 5 10,955 


(MM 0) 5.000 10,705 


0 50,000 55.055 


50.000 5 94.000 500.000 0 649,000 


500000 0 5.000.000 50,000 5.550000 


Series IT. 


Before and After Clinical Change 


Streptococe 
Anaérobi 
Coliforms. actobac. ir, + cocci, Aérobie. Microaéro. bacilli Total 
On admission 
50.000 5 500 500.000 5.000 555,460 
5 000 5 0 500.000 505,580 
5,000,000 50,000,000 5.000000 5,000,000 500,000 60,500,018 


50.000 5 5,000 500 000 5 000 550,040 
500 5 0 500,000 500) 501,035 
5,000,000 500.000 1.920 5.000 5,000,000 50.000 10,551,920 


the experiment. Diagnostic studies of the alimentary tract usually 
intervened between the two examinations, though at a period so 
far removed as not to interfere with the second bacteriologic exami- 
nation. All cathartics were withheld for at least 4 days previous 
to a bacteriologic study. 

It would have been desirable to omit all attempts at lubrication. 
In practice, however, it was impossible to achieve this because of 


Anaérobu 
Diet Colifort Lactobac. — Gr. + cocei 
N 9 5 (MM 
NW 
Balanced 5 10 
N 9 5,000) 150) 
N 
House 
A 10 
Balanced 
A 1 
All 
After treat- 
ment 
A 16 
A 18 
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the fact that, in some arthritics, no stool would have been forth- 
coming without assistance of some kind. The recognized tendency 
of many cases in this group toward intestinal stasis made the routine 
use of mineral oil necessary. 

It might be argued that artificial expedition of the intestinal 
contents permits the recovery from the stool of some viable bacteria 
which might otherwise die in the lower colon. This conjecture 
cannot be put aside entirely but does not seem adequate alone to 
explain the findings here recorded. Under the above regulation, 
the arthritics as a group experienced no more frequent or larger 
evacuations than did the normals. 

The total numbers of bacteria were of about the same magnitude 
on admission and after treatment. There were some slight changes 
in each individual but none which occurred consistently throughout 
the series. The relationships between the groups of bacteria in 
each stool remained the same after treatment, the group which was 
largest on admission remaining the largest group after treatment, 
and so on. It is interesting to note that 4 of the arthritic cases 
(Table 2) showed no viable aérobic streptococci. In the case of 
A 17, there were no aérobic streptococci either before or after 2 
weeks of treatment during which period great improvement was 
shown. 

Summary and Comments. ‘The bacteriologic studies here described 
constitute an approach to the problem of the nature and possible 
influence of the intestinal flora in atrophic and hypertrophic arthritis. 
The series is a short one but serves to indicate the general respects 
in which normal and arthritic stools may differ. The observation 
that greater numbers of bacteria occurred in the stools of the arthri- 
tic persons studied than in those of normal persons may be significant. 

The numerical relationships between the different groups, of 
bacteria are difficult of delineation but are approximately the same 
in normal and arthritic stools. The only difference observed was 
chiefly one of magnitude, as in the case of the total counts. 

These studies suggest that there are greater numbers of bacteria 
in the intestine of some arthritics, of each type, than are encountered 
with supposedly normal persons. Some explanation of this is per- 
haps to be found in the frequency with which arthritics present 
anatomic and functional departures from normal in the gastro- 
intestinal tract, especially the large bowel.>"* 

The groups of bacteria studied were encountered with the fol- 
lowing incidence: (a) Coliform organisms in every stool studied; 
(b) Gram + cocci (exclusive of streptococci) in all stools except 
1 arthritic and 1 normal; (ce) Anaérobic bacilli in all except 
2 arthritics; (d) Streptococci (micro-aérophilic) in all stools; Strepto- 
cocci (aérobic) in all normal stools and in all but 4 arthritic stools. 
The omnipresence of some strain of streptococcus in normal as well 
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as arthritic stools indicates the possible impropriety, on the basis 
alone of recovery of it from the feces of arthritics, of attaching 
specific significance to this organism. 

The dietetic studies recorded are preliminary and suggest that 
the diet used does not alone determine the numbers of intestinal 
bacteria. It appears that other influences are also active in main- 
taining the intestinal flora. ‘Treatment along various lines, includ- 
ing dietetic, with coincident improvement of symptoms, was not 
accompanied by any observable change in the nature of the estab- 


lished intestinal flora. 
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THE appearance of tyrosin and leucin crystals in the urine of 
patients with acute yellow atrophy of the liver was first described 
by Frerichs.? For many years these crystals have been considered 
pathognomonic of the disease. In recent years much doubt has 
been expressed about the significance of this finding. Umber’ 
estimated that tyrosin and leucin are demonstrable in approxi- 
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mately one-third of the cases, while Bergstrand! stated that tyrosin 
crystals are found in only a small percentage of the cases. Hence 
it would appear that the absence of tyrosin crystals from the urine 
does not rule out the diagnosis of acute yellow atrophy. Further- 
more, tyrosin crystals have been found in the urine of patients with 
other liver conditions associated with jaundice (Eppinger and 
Walzel’). 

A method more specific and sensitive than the crystallographic 
for the detection of tyrosin in the urine is the tyrosinase method 
described by Lichtman and Sobotka.** Lichtman has been able 
to demonstrate tyrosin in the urine of approximately 30% of cases 
with disease of the gall bladder, bile passages and liver. The 
tyrosinuria occurred most frequently in patients with acute and 
subacute degeneration of the liver, and less frequently in patients 
with malignant disease of the liver and bile passages, obstructive 
jaundice due to stone and toxic (arsphenamine and cinchophen) or 
catarrhal jaundice. He also reports the appearance of tyrosin in 
the urine in cases of degenerating carcinoma of the lung and in 
dermatitis exfoliativa. Since we feel that the source of the tyrosin 
in these cases is tissue breakdown, the tyrosin must first pass into 
the general circulation before appearing in the urine. In view of 
this fact and also in view of the possibility of a threshold value for 
blood tyrosin, we have attempted a study of the occurrence of 
tyrosin in the blood of normal individuals and of patients with and 
without liver disease. 

Methods. The presence of free tyrosin in the blood was determined by 
a modification of the method of Folin and Marenzi‘ for the analysis of 
tyrosin in proteins. The steps in the procedure were as follows: 20 cc. 
of a Folin-Wu blood filtrate were placed in a 50-cc. centrifuge tube and 
4 ec. of a solution of 15% HgSO, in 6N H.SO, added; the mixture was 
allowed to stand 2 hours, the resulting precipitate containing tryptophane 
and cystine derivatives; the supernatant fluid obtained after centrifugation 
of the mixture was decanted into a 50-ce. volumetric flask; 12 cc. of a 
solution of 1.5% HgSO, in 2N H.SO, were added to the residue in the 
centrifuge tube, the residue broken up, and the mixture centrifugated 
again; the supernatant fluid was added to the volumetric flask; the residue 
was washed once more, this time with 5 ec. of 0.1N H.SO,, centrifugation 
repeated and the supernatant liquid decanted into the volumetric flask; 
the flask was shaken to insure mixing of the contents, and placed in a 
bath of boiling water for 5 minutes, at the end of which time it was removed 
and cooled in running water; when thoroughly cooled 1 ce. of 2% NaNO, 
was added, the mixture carefully shaken and allowed to stand for 2 minutes, 
at the end of which time the readings were made. In order to facilitate 
the detection of the pink coloration, indicating a positive test, the flasks 
were observed against a white background, using a similar flask containing 
distilled water as a control. The amount of free tyrosin detected in each 
of the positive tests was insufficient to be quantitated colorimetrically, 
hence designations of strongly positive (+++), positive (+++), faint (+ 
or negative were utilized, according to the intensity of the pink coloration 
present in the final solution after the addition of the sodium nitrite. 
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Since phenols other than tyrosin give a positive test with the above 
method of analysis, it was necessary to determine whether the positive 
tests obtained in the cases here reported were due to tyrosin. This phase 
of the problem was studied by checking the results obtagmed by the method 
cited above with an enzymatic method for the detection of tyrosin. This 
was done by the technique as outlined by Lichtman and Sobotka® for the 
detection and estimation of tyrosin in the urine. In the present work, 
t-cc. samples of blood filtrate prepared by the Folin-Wu method were 
placed in test tubes 150 by 20 mm., fitted with side-arms. One cc. of a 
0.2 M phosphate buffer solution (pH = 6.8) was added, making a total 
volume of 5ce. The phosphate buffer was made up of equal parts of solu- 
tions of KH,PO, (27.23 gm. per 1000 cc.) and Na,PHO,. 2H,O (35.62 gm. 
/1000 ec.). From 50 to 100 mg. of tyrosinase, freshly prepared from 
minced potato, were added. The samples were aérated for 120 minutes 
by a current of air drawn through capillary tubes to insure constant 
agitation and equal distribution of the enzyme. The pressure was 
equalized through a central wash bottle, the stopper of which was per- 
forated to admit connections to the side-arms of the test tubes, also 
a vent and an outlet. One drop of caprylic alcohol was added to pre- 
vent foaming. Two control tests, one with boiled tyrosinase and the 
other with known tyrosin solution to determine the potency of the tyrosin- 
ase were also conducted. The procedure was carried out at room tem- 
perature and observations made at 1, 3, 7 and 24 hours. The final colors 
obtained at the completion of the reactions varied from slate to violet. 
The reaction here consists essentially of the conversion of tyrosin into a 
rose-colored substance by the action of the enzyme tyrosinase, with the 
non-enzymatic formation within 24 hours of melanin, this latter phase of 
the reaction adding to the specificity of the test. It has been noted by 
others that the first phase of the reaction may be obtained with such sub- 
stances as tryptophane, cresol, adrenalin, polypeptid chains containing 
tyrosin, aromatic hydroxy amines and hydroxy acids and sodium salicylate. 
However, the second phase of the reaction, namely, the formation of 
of melanin, is not obtained with any of the above-mentioned substances. 


Observations. Our observations as to the presence or absence of 
free tyrosin in the blood were made first on 14 healthy young 
adults under fasting conditions. The total phenol and tyrosinase 


TABLE 1.—ContTroL Cases. Patients DEMONSTRABLE LIVER DISEASE. 
Tyrosin ABSENT IN THE FastinG BLoop. 
No. of 
Diagnosis Diagnosis cases 
Cardiac Acute infections 
Hypertension Influenza 
Kidney 3 Tonsillitis 
Pneumonia Otitis media 
Lobar Rheumatic fever 
Broncho Adenitis 
Bronchiectasis Diabetes mellitus 
Asthma Hyperthyroidism 
Pleurisy 4 Trichiniasis 
Helminthiasis 
Alcoholism, acute 
Iodine ingestion 
Arthritis 
Arsphenamine-treated lues 
Tabes dorsalis 
Miscellaneous 


Pulmonary tuberculosis 
Peptic ulcer 
Cholecystitis 

Gastritis 


Gastro-enteritis 
Constipation 
Cerebral accidents 
Epilepsy 

Skin diseases 


bho 


~ 


Total 


| 
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tests were performed at the same time in every case. In none of 
these cases was tyrosin found by either test. Observations on 274 
patients without demonstrable liver lesions were then made. In 
this group. there were cases presenting disease of practically every 
system of the body as outlined in Table 1. None of these cases 
showed any trace of tyrosin in the blood when it was obtained in 
the morning under fasting conditions. One hundred and forty- 
seven non-fasting controls were also studied. In this group of cases 
a great variety of pathologic changes were also present. ‘These 
cases were selected only from the point of view that there was no 
demonstrable change within the liver. One hundred and thirty- 
three cases showed no trace of tyrosin by either test, but in 14 cases 
a trace of tvyrosin was found. Of these 14 cases, 10 were reéxam- 
ined under fasting conditions and in none of them was any tyrosin 
demonstrated in the blood. Finally, 51 cases with demonstrable 
biliary tract disease (gall bladder disease was not included), with 
and without jaundice, were studied under fasting conditions. In 
this group, 41 cases showed a variable amount of tyrosin in the 
blood by both the chemical and tyrosinase methods and 10 showed 
none. By our method of blood study, then, we have been able to 
demonstrate the presence of tyrosin in approximately 80% of the 
cases showing liver disorder, as compared with the 30% shown by 
Lichtman as a result of urinary studies. 

Table 2 shows the diagnoses made and the number of cases 


TABLE 2.— Cases WitrH Liver INVOLVEMENT SHOWING THE AMOUNT OF TYROSIN 
PRESENT WITHIN THE FastTING BLOOD IN THE VARIOUS CONDITIONS INVESTI- 


GATED. 
Degree of tyrosinemia 


Strongly 
Diagnosis Tone Traces Positive. positive 
Cirrhosis of liver a 4 13 9 ] 
Acute hepatitis 3 2 
Arsphenamine-treated lues 3 3 
Arsphenamine jaundice 1 
Weil’s disease ; 
Subacute yellow atrophy 
Cholecystitis and cholangeitis 
Cancer of pancreas 
Cancer metastasis 
Leukemia with liver involvement 
Pigment cirrhosis 
Luetic cirrhosis of liver 


Total 


studied. It also shows the amount of tyrosin found in the various 
cases studied. The positive tests in this series were shown by the 
tyrosinase method to be due to tyrosin. 

Comment. Clinically, tyrosin appears in the urine only in cases 
of liver disorder (Lepehne*), with the possible exception of rapidly 
degenerating tumors and extensive lesions of the skin.” As demon- 
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strated in our studies, free tyrosin in traces may appear in the 
blood following a protein meal. Under fasting conditions tyrosin 
cannot be demonstrated in the venous blood in normal persons. 
We have demonstrated tyrosinemia in patients with liver disease. 
‘Therefore we feel justified to state that in the absence of rapidly 
degenerating tumors and extensive skin lesions, any free tyrosin 
demonstrated in the venous blood of fasting patients can be referred 
to liver disease. ‘The reverse does not hold true. Liver disease 
may exist without tyrosinemia. ‘The amount of tyrosin in the blood 
is seemingly directly dependent upon the amount of liver cell 
involvement and does not necessarily parallel the degree of jaun- 
dice. One case of acute yellow atrophy, however, showed no 
tvrosin at all. On the other hand, we have repeatedly observed 
diminution of the blood tyrosin in a patient with Weil's disease 
and in patients with catarrhal jaundice as they improved. 

Of special interest are the cases of obstructive jaundice, which 
included 5 cases of cancer of the head of the pancreas and 3 cases of 
cholecystitis and cholelithiasis with jaundice due to cholangeitis, 
stone or stones in the common bile duct. Two of the 5 pancreatic 
carcinomas showed some free tyrosin in the blood, while 3 showed 
none. One case without tyrosin showed at autopsy no liver involve- 
ment, while 1 with tyrosin in the blood showed considerable liver 
destruction. The case of cholangeitis showed a trace of tyrosin in 
the blood, while the cases of stone obstruction of the common duct 
showed none. Further observations may confirm our impression 
that tvrosin is absent in the blood of obstructive jaundice patients 
as long as there is no liver involvement. ‘Twenty-five cases of 
cirrhosis of the liver were studied. In this group, 23 had from 
traces to strongly positive tests for tyrosin in the blood, and 2 had 
none. These cases will be discussed in more detail in a forthcoming 
contribution. At present we are unable to correlate tyrosinemia 
with the presence or absence of jaundice. 


Since arsphenamine treatment may cause injury to the liver, 


23 such cases were studied. In 3 cases, traces of tyrosin were 
demonstrated within the blood although there was no other evidence 
of liver damage. 

In malignancy with liver metastasis, the tyrosin test does not 
seem to be of any practical value. Five cases were observed; in 
} cases, tvrosin was demonstrated; in 2 none. 

An attempt was made to correlate the tyrosin contents with 
that of total amino acids in the blood. In none of the cases studied 
n which tyrosin was found in the blood did we find an increased 
total amino nitrogen. Other observations were also made in the 
positive cases as to the utilization of intravenously injected galac- 
ose, the Takata-Ara test on the blood serum and the icteric index. 
These data will be presented in a future paper. 
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Conclusions. I*ree tvrosin can be demonstrated in human blood 
by comparatively simple tests without exposing the patient to any 
inconvenience besides a venipuncture. The appearance of tyrosin 
in the fasting blood is indicative of liver disease, but the absence 
of tyrosin does not exclude it. It is probable that in obstructive 
jaundice ty rosin does not appear in the venous blood as long as 
there is no involvement of the liver. In hepatic jaundice, there 
seems to be a rapid diminution in the blood t\ rosin as recovery 
takes place. We have been able to demonstrate tyrosinemia in 
SO0°7 of the cases with liver disease. 
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The wide use of “Amytal” (Iso-Amyl Ethyl Barbituric Acid, 
Lilly) has prompted inquiries as to whether any harmful etfects 
result from its continuous administration.”* The question of habit 
formation has been mentioned particularly.” By inference to bar- 
bital one is apt to assume that there might be a habit formation 
with “Amytal” if the drug were repeatedly consumed by an indi- 
vidual.” The matter is of great importance both academically 
and practically, for if true, there should be a more restricted contro 
of its prescription, but if not true the suspicion could be definitel) 
dismissed. It was for the clarification of this situation that the 
present investigation was undertaken. 

A typical habit-forming drug like morphine produces by repeated 
administration: a, tolerance; b, euphoria; ¢, diminution of toxicit) 
and, d, symptoms of withdrawal. Thus, a habituated subject 


| 


derives a pleasurable sensation and requires a larger quantity, 0 
the alkaloid for narcosis than a non-habituated individual. He wil 
not show toxic signs with a dose which usually kills a normal person 
If the use of morphine is interrupted, he will experience a state o! 
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marked discomfort which can only be relieved yy the resumption 
of the drug. These effects, except euphoria, can be readily demon- 
strated in animals, especially dogs and monkeys, as reported by 
Plant and Pierce,“ Tatum, Seevers, and Collins,’ Schmidt and 
Livingston,’ and Seevers.”’ 

In the present work, experiments were carried out in both dogs 
and monkeys by repeated use of the soluble salt “Sodium Amytal”’ 
(Sodium Iso-Amyl Ethyl Barbiturate, Lilly). A group of 10 dogs 
Was emploved: 5 of them were given by mouth a dose of 40 mg. per 
kg., dispensed in capsules, 3 times a week for 2 months, and the 
remaining 5 were given the same dose, also 3 times a week, but for 
f months. ‘This amount of “Sodium Amytal’’— being equivalent 
to approximately one-third of the oral minimal lethal dose (125 mg. 
per kg.) and larger than the therapeutic dose in men— was ne cessary 


in order to secure and compare definite hypnotic effects and to 


overcome the natural tendency in animals, particularly under obser- 
vation, to fight sleep. The daily administration of this relatively 
large dose would interfere with the animal's food intake and mus- 
cular activity, especially because complete recovery from ataxia 
occurred 10 to 14 hours after each dose, which accounts for alter- 
nating the days of medication. It was found that in the 10 dogs 


repeated administration of this dose, for either 2 or 4 months, 


uniformly produced sleep each time. No evidence of tolerance was 
observed since the same dose, repeatedly employed, was always 
effective and never failed. The duration of hypnosis varied from 
day to day, and from animal to animal. On the average, it exceeded 
for 5 hours, as shown in Table 1. In most cases, the animals 
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longer with the first 2 or 5 doses than with subsequent doses. 


is probably due to the acquired ability of the organism to 
eliminate the barbiturate at a faster rate, after it has become 
wcustomed to the drug, than at the very start, an explanation 
tlready advanced by Eddy. Toward the end of the observation 
eriods, all animals gained in body weight, ranging from 1.5 to 


IN Dogs 
End of Pot ur 
D experiment N 
NI 12.4 14. 6 25 1.49 
2 M 14.8 16.6 25 15.40 1 
MM 14.1 15.6 25 10 
11.4 13.2 25 13.20 29 
5 M 190 21.4 25 21.40 5.77 
7 19.4 21.0 50 1 87 
10 4 50 22 .20 1 10 
9 19.2 22.9 50 11 00 Bee 
10 16.0 19.3 50 5.00 5.05 
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3.9kg. (Table 1). The total amounts of “Sodium Amytal” ingested 
by the animals varied according to their body weight. One dog 
(No. 9) had received at the end of the fourth month 41 gm. of the 
drug. 

Two or 3 days following the last dose, the amytalized dogs were 
injected intravenously with a minimal lethal dose of “Sodium 
Amytal,” that is, 75 mg. per kg., as previously determined.“ Dogs 
3, 4, 5, 6 and 7 died with this dose while the remaining 5 survived. 
After a rest of 2 weeks, 2 of the surviving animals died with a dose 
of 80 mg. per kg. Obviously, there is practically no decrease in 
toxicity by repeated administration. 

Two additional dogs, in connection with another study, received 
17.3 mg. of “Sodium Amytal”’ per kg. of body weight 3 times a 
week. After the sixtieth dose, these animals were sacrificed, and 
careful postmortem examinations were made. The visceral organs 
were studied both grossly and microscopically. It was noted that 
one dog had cloudy swelling and fatty degeneration in the liver, 
and the other an abscess in the right renal cortex. Since these 
lesions were not common to both, it is not likely that “Sodium 
Amytal”’ was the causal factor here. The abscess formation in the 
kidney was certainly an accidental event. The results appear, 
therefore, in agreement with those of Ravdin, Drabkin, and Bothe, 
who showed that repeated injections of “Sodium Amytal”’ in rats 
have no effect on the various viscera. 

In a group of 6 monkeys, “Sodium Amytal”’ was injected intra- 
venously, 3 times a week, for 6 months. An anesthetic dose which 


varied from 35 to 40 mg. per kg. was adopted (Table 2). The 
TABLE 2.— REPEATED INTRAVENOUS INJECTIONS OF A MINIMAL ANESTHETIC Dost 
or “Sopium AmyTAL”’ IN Monkeys, 3 Times A WEEK, FoR 6 MONTHS 
“Sodium Amytal 
Body weight Aver 
\ \ 
End per I 8 dur 
experi los Total int thesia 
Monkey Initial, ment y No. of per animal, per dose, per dose 
No. pex. kg kg. pe ig loses t in n 
] M 3.70 t.s4 40) &2 14.08 52 sO 
2 F 1 96 5.08 10 S2 16.68 51 S7 
3 M £: 22 5.04 10 S2 15.86 53 S2 
4 I 4.18 3.90 35 75 10.90 17 77 
5 F 1.90 4.78 35 SO 13.06 51 78 
6 M 4.30 i.32 35 SO 15.73 51 76 


same physiologic responses occurred after each injection; that 1s, 
anesthesia and hypnosis. The duration of anesthesia was relatively 
constant at various stages of experimentation, the average being 
from 47 to 53 minutes (Table 2). As in dogs, the duration of sleep 
varied somewhat. It was longer during the first week than during 
subsequent weeks. No complete loss of effect was ever observed. 
Four monkeys gained in weight while the other 2 lost slightly. The 
total amounts received by these animals in the 6 months varied 
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from 10.9 to 16.7 gm. per animal. After the completion of the 
last injection, all the animals were observed daily for 3 or 4 weeks. 
None of them appeared to have any withdrawal signs, such as rest- 
lessness, vawning, lacrimation, vomiting, diarrhea, and so on. For 
fear that any tolerance which might be built up would partially 
disappear owing to the relatively long intervals between injections, 
as is the case with morphine,’ 2 monkeys were given daily injections 
for 4 weeks, including Sundays. At the end of this period, no 
increase in dosage was necessary in order to elicit the same effects. 

The above data, both in dogs and monkeys, seem to indicate 
definitely that prolonged use of “Sodium Amytal”’ is not followed 
by pathologic changes or habit formation. No tolerance is devel- 
oped, and no withdrawal symptoms or decrease in toxicity can be 
demonstrated by repeated administration. The picture is in strong 
contrast with that of morphine as reported by different author- 
ities. 

There is an apparent agreement between laboratory and clinical 
results. Hoge® reported a case of a woman, aged 41 years, who had 
taken 3 to 4 “Amytal” tablets (90 mg. each) daily for a period of 
7 vears. A careful examination revealed a few subjective nervous 
syinptoms, a moderate tachveardia, and a slight anemia. The 
author concluded that surprisingly little harm seemed to have 
followed these large overdoses of “ Amytal.”’ Similarly, Lundy and 
Dixon described a case of an inoperable brain lesion in which 
doses of 0.2 gm. of “ Sodium Amytal” were administered at hourly 
intervals for approximately 4 months. A total quantity of 600 gm. 
was finally consumed. Bleckwenn,* too, mentioned a case in which 
250 daily doses of 1 to 1.4 gm. of “Sodium Amytal”’ were injected 
intravenously. No pathologic changes were noted, and apparently 
no habit formation was suspected. Weiss,®° in discussing the whole 
group of barbiturates, conceded that if the scientific definition were 
adhered to, no habit formation would result from them. 

Although “Sodium Amytal” appears to have no inherent prop- 
erty of habit formation, there is a group of constitutionally psycho- 
pathic inferior individuals who are unable to face the circumstance 
and thus seek a shield or shelter in drugs, particularly depressants 
and hypnotics, such as the bromide, “Amytal,”’ and so on. These 
substances tend to dull their sensorium and relieve them from the 
sense of responsibility. Occasionally these persons increase the 
quantities of drugs taken at intervals or daily in order to obliterate 
completely their unpleasant experiences. If the continuous use of 
such drugs is interrupted, the mental conflict returns and usually 
manifests itself in somatic complaints unless the medication is 
resumed. This has been interpreted (contrary to scientific findings) 
as evidence of addiction or habit formation of certain drugs, such 
as the bromide or ‘““Amytal”’ which the patient happens to take 
repeatedly. As a matter of fact, the individual can be “habitu- 
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ated”’ to any substance that may ameliorate his complaints. In 
these individuals the clinician should promptly recognize the eti- 
ology and avoid the use of, or use with great care, a hypnotic drug 
such as sodium bromide or “Sodium Amytal.”’ 

It has been repeatedly stated that barbital causes habit forma- 
tion. Deduction is therefore natural that “Sodium Amytal”’ 
will likewise induce the same undesirable etfect, since both barbital 
and ‘‘Amytal”’ are derivatives of barbituric acid. Most conten- 
tions for the barbital habit can be explained on a psychopathic 
basis,'7 that is, those persons who continuously ingest barbital 
usually belong to the constitutional psychopathic inferior type. 
Furthermore, the work and experience of Bachem, Eddy, and 
Gillespie’ seem to have ruled out the possibility of habit formation 

barbital. Assuming for a moment, however, that the constant 

f barbital would lead to habit formation, it does not necessarily 
ow that ““Amytal” will have an entirely parallel action. Evidence 
s accumulating that slight modification in the chemical structure 
results in differences of action. For example, an anesthetic dose 
f “Amytal” inhibits the action of the vagus," while an equivalent 
amount of pentobarbital does not. Barbital is excreted in urine 
but ‘“Amytal”’ is probably destroyed in the body.” Phenobarbital 
appears to be the most efficacious in the control of epileptic attacks.‘ 
“Amytal”’ surpasses barbital in its anticonvulsant action.” Bar- 
bital is a much longer acting drug than ‘“‘Amytal.’’® The compound 
1 :3-dimethyl-butyl-ethyl barbituric acid produces convulsions in- 
stead of hypnosis.2. No general conclusions, therefore, can be 
safely made without investigating the individual substances. 

Summary. [n 10 dogs given orally approximately one-third of 
| the minimal lethal dose 3 times a week for 2 to 4 months, and in 
(} monkeys injected intravenously with an anesthetic dose 3 times 
a week for 6 months, no evidence of tolerance, withdrawal symp- 
toms, or decrease in toxicity was observed. Each dose was followed 
by the characteristic effects, such as hypnosis. These results are 
interpreted as proof against the possibility of habit formation by 
the prolonged use of ““Amytal.”’ 

At the end of experimentation, the treated animals appeared to 
be in good health. All the dogs and 4 of the 6 monkeys gained in 
body weight. Two additional dogs studied for 20 inh with 
repeated administration of “Sodium Amytal”’ showed, after sacri- 
fice, no uniform pathologic lesions which could be attributed to 
the drug. 

We wish to acknowledge our indebtedness to Messrs. William E. Fry, Brow: 
Robbins, and Herbert Glick for their valuable assistance in the numerous observa 
tions recorded here. 

REFERENCES 
(1.) AsHwortn, W. C.: Southern Med. and Surg. J., 90, 619, 1928 2.) BACHEM 


C.: Arch. f. exper. Path. u.” Pharmakol., 63,228, 1910. (3.) BLeckwenn, W.J.: J 
Am. Med. Assn., 95, 1171, 1930. (4.) CHopra, R. N., and Cuopra, G.S.: Indian Med 


COR VIN: 


Gaz., 70 
6.) Firen, R. H 
Lancet, 
Hoar, S. | \m 
LOEVENHART, A. 
ind MuLiINos 
LUNDY, J.S.: J 
Cc. Minnesota 
J. Pharm. and Exp 
J. Am. Med. Assn 
DRABKIN, ID. L., 
Sanps, |. J.: J. Am 
STON, A. E.: J. 

56 1936 
s0N, E. E 
Med., 31, 963, 1933 


ISS 


1034 


\m 


ind 


Med 


M. G 


92 
and Bot 
Med 


Phat mm 


bid., 49 


THI 


Eppy, N. B.: J. P 
Farum, A. 


Pre 


Med 
Med., 
Cher 


1029 


lis 


il 


”) 


393 


) GRINKER 
40, 235 
Pharm 


\ssn 
13 


HE, 
Ags 
id Exp 


SH 


PERITONEAL 


Ibid 
10 
rh 


5, 1934 
and Iexp 

104, 

679 1930. 


33, 32! 


Poc, 


n., 81, 1519, 
Cherap 
ONLE, H. A., 

21 


mw 


SWANSON, E. 


sil. 


CYTOLOGK 


harm. 
44, 325 
Am. Med 
Cl 265, 
Med., 
1935 13 
14.) PLANT, ¢ 
(Juer 
, 105, 1374, 1 
and Clin. 
1S.) S« 


145, 1933 


Keren, A. K., 


ANSON, E. E 
and 


ind X}) 
1052 
\s 
KNOEFEL, P. K 


RESPONSI 


Pherap 37, 261 
7 GIAILLESPI! 
75, 
HeRw! 
1030. 1] 
26, 70%, 
Li NDY ind DIXON 
ind Prercer, I. H 
| Minor Notes a 
935 16.) Ravoin, I. 8S 
led., 16 S61, 1931 
HMID1 ind Livine- 
1Y M. 
Kemp, G. I ind SWAN- 
Exp. Biol. 


INLFE H \ a) J. Pharm. 


DSS, L920 


les an 


SEEVERS 


Proc. Sor and 


and Iexp Ther , 41 > bh) J. Lab. and Clin Med 16, 1056, 1931-32. 

23.) Tarum, A. L., Skevers, M. H., and Coriins, K. H.: J. Pharm. and Exp 
Thera p., 36, 447, 1929 24 Pintorson, K. J.: New England J. Med., 200, 990 
1929 Weiss, Internat. Clin., 1,55, 1936 26 ORK, P.: Arch. Neurol 
, 19, 324, 1928 


and Psychiat 


THE PERITONEAL CYTOLOGIC RESPONSE: AN EXPERIMENTAL 
STUDY. 


WARREN C. Corwin. M.D).. 


ERY 


FELLOW IN EXPERIMENTAL SURG rHE OUNDATION ROCHESTER, MINN, 


As early as ISSS, Mikuliez ‘attempted to Immuni: 
He was, 
because of the severe 


e the peritoneum 
forced 
reactions encountered. 


by means of an Escherichia coli vaccine. however, 


to give up the practice 
Issaeff and Ivanoff,> who used non-specific substances, were more 
successful later. that time much. study 


devoted to this type of therapy. 


decade Since has been 


Many substances have been administered intraperitoneally to 
The two serums of Weinberg, 


human beings. which are prepared 
by immunizing horses with anaérobic organisms and the Escherichia 
coli, are still employed. Good results have been reported by 
Potter and Coller and by Steinberg and Goldblatt” with the 
latter's “ Rixford,* Jacobs® and other investigators 
have used a bacteriophage. Johnson and his associates’? and Young 
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which the introduction of a vaccine into the peritoneal cavity pro- 
duces a generalized immunity in which the peritoneum shares. 
The second is the local protection to the peritoneum which is 
attributable to a local hyperleukocytosis and is afforded by the 
intraperitoneal introduction of any of a number of vaccines or other 
substances. I am here concerned only with this latter process. 
Cytologic studies have been made on experimental animals 
following intraperitoneal injection of many non-specific substances, 
such as peptone broth,’ saline solutions,*:""*-" sterile water,’ horse 
serum,!* egg albumen,'*2" solutions of dextrose,"? and so forth. ‘To 
the injection of such substances the peritoneum responds by the 
production of a cellular exudate, the characteristics of which are, 
in all instances, qualitatively nearly identical. In attempting to 


produce this “local protection”? one should be careful to choose a 


substance which, when injected, will act as a stimulant, not as an 
irritant. However, it is true that any stimulant, if used in sufficient 
concentration, will act as an irritant, and, vice versa, any irritant, if 
diluted enough, will have only the properties of a stimulant. An 
irritant should, of course, be avoided, as it will only create fertile 
ground for an infection. 

It has been my purpose merely to study the cellular response of 
the rabbit's peritoneum following the injection of two substances. 
Bargen’s vaccine has been used because of the present interest in 
its clinical use; sodium ricinoleate has been used because of certain 
recent hopeful claims made because of its detoxifying and bacteri- 
cidal property. This study was stimulated by similar work on the 
rat by Seeley, Higgins and Mann.'” 

The rabbit is a particularly suitable animal for peritoneal studies. 
Like other animals whose peritoneal fluid normally contains a small 
number of cells, it is susceptible to peritoneal irritation and peri- 
tonitis. ‘The peritoneal fluid of the dog" and the horse," as well 
as that of man,” likewise contains a small number of cells and 
peritonitis is, of course, very common among these species. On 
the contrary, animals such as the rat, whose normal count is 50 times 
that of the rabbit, are practically immune to peritoneal infections. 


Method. The following technique, which is the same as that employed 
by Montgomery," has been used. The abdomen of the healthy adult 
animal (approximately 2 kg. in weight) is shaved and cleansed with alcohol. 
A small pipet which has been drawn out to capillary dimensions at one end 
is pierced through the abdominal wall. The peritoneal fluid runs up 
readily into the body of the pipet, which is then withdrawn. The fluid 
is blown out onto a clean glass slide. The cells in the peritoneal fluid are 
counted by using the ordinary pipet which is employed in counting the 
leukocytes of the blood. From the same sample, smears are prepared for 
differential study and are stained with Wright’s stain.* Control values 

* In a preliminary group of animals which had received injections of Bargen’s 
vaccine, the cells in the peritoneal fluid could not be counted after the 3-hour interva 
because of clotting in the diluent. The clotting is theoretically attributable to a1 
excess of serosomucin, which is precipitated by acetic acid.'® A 1% solution of 
hydrochloric acid was subsequently found to be an entirely satisfactory diluent 
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were set up by making 124 counts on 49 rabbits and by making 100 differ- 
ential counts on 42 rabbits. The means and probable errors were calcu- 
lated, and these values were used for comparison with the values obtained 
after the experimental injections. 

For all practical purposes there are but two types of cells in the rabbit’s 
peritoneal cavity, the monocyte and the neutrophil. Extensive studies of 
peritoneal cells have been made by Maximow,’ Pappenheim,” and Cun- 
ningham.! Much space has been devoted to the predominant cell, a large 
active phagocyte which has been variously called “ monocyte,” “histocyte,”’ 
“macrophage,” ‘‘clasmatocyte,” and so forth. Whatever its name, it 
now seems to be established that this cell arises from centers along the 
blood vessels of the omentum and to a large extent from the subperitoneal 
tissues in general. No attempt has been made to differentiate lymphocytes 
in this study, and if such really exist in the rabbit’s peritoneum they have 
been classed with the monocytes. 

Although neutrophils are almost accidental findings in the normal unstim- 
ulated peritoneal cavity (forming on the average about 0.5% of the total 
count), they are found in large quantities following intraperitoneal injec- 
tions. In the rabbit these cells are nearly all of the pseudoeosinophilic 
type, which have been described adequately by Scarborough'* and others. 
In all probability they come into the peritoneal space from the blood stream. 
True eosinophils and basophils make up less than 0.1% of the total number 
of cells, ahd, when found, they have been classed with the neutrophils in 
this study. 

In order to determine the cytologic response following the intraperitoneal 
injection of Bargen’s vaccine and of sodium ricinoleate, three groups of 
animals were used. Group 1 consisted of 20 animals which received injec- 
tions of 5 cc. per kg. of body weight of a 1 to 160 solution of Bargen’s 
vaccine made up in sterile physiologic saline solution. Group 2 consisted 
of 10 animals which received 5 cc. per kg. of body weight of a 1% solution 
of sodium ricinoleate (likewise in physiologic saline solution); and Group 3 
consisted of 10 animals which received a like amount of a 2% solution of 
sodium ricinoleate. Changes in the number of cells per cubic millimeter 
of peritoneal fluid and in percentage distribution of the different cells were 
recorded at intervals of 1, 3, 6, 12, 24, 48 and 72 hours and 1, 2 and 3 weeks. 
As with the control series, the data were treated statistically and the mean 
and its probable error were computed for each interval (Tables 1 and 2 
and Fig. 1). 


TABLE 1.—CELLS PER CuBIC MILLIMETER OF PERITONEAL FLUID.* 


: 1% solution of 2% solution of 
Time after sodium sodium 
injection Bargen’s vaccine. ricinoleate. ricinoleate. 
1 hour 813+ 109 2,000 185 1130+ 165 
3 hours 12,539 + &78 13,720 1,648 5,610 554 
6 


12 
24 
48 


79 


1 week 
2 weeks 


3 


47,775 + 2,895 


100,800 = 10,141 


76,800 + 9,484 
20,100 + 1,885 
11,295 1,620 
3,182 279 
1347+ 139 
1773+ 158 


21,740 2,105 
30,490 = 3,391 
40,050 = 13,281 
24,110+ 4,492 
26,450 + 4,505 
8,977 = 1,208 
3,033 = 262 
2,133 248 


12,580+ 472 
23,970 +2105 
49,444 3017 
52,125 +4403 
33,325 + 5586 
8512+ 624 
5,206 + S824 
5,294 +1221 


* Before injection, the number of cells per cubic millimeter was 1838 +65. 


The cellular response to the intraperitoneal injection of all three 
solutions was found to be nearly identical qualitatively, although 
the maximal counts with the three solutions occurred at different 
time intervals, namely 12, 24 and 48 hours, respectively. The delay 
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TABLE 2.—PERCENTAGE DISTRIBUTION OF CELLS IN PERITONEAL FLUuID.* 
After intraperitoneal injection of 
1°; solution of sodium 2°, solution of sodium 
Bargen’s vaccine ricinoleate ricinoleate 
Time after . 
injected. Mono- Neutro- Mono- Neutro Mono- Neutro- 
cytes phils phils cytes phils 
1 hour 60.45 +4.00 39.55 21.35 34 78.65+1.3 5.90 84.10 
3 hours 2.36 £0.33 97.6 3 § 33 95.85 +0.3 5.45 #0.69 94.55 £0.69 
5+1.04 91 5 5 20 +0 5 5.20 94.80 +0.79 
95 +0.7 50 +2.22 
00 +3 .92 83 +2.21 7 
20 +1 65.69 23.93 3 
95 #1 93.62 
: : 30 +0 97 .63 
2 weeks 99 5 y : 55 #0.5 1520.5 99 00 1.00 £0.33 
3 +0. 06 26 61 +0 99.75+0.08 0.25+20.08 


* Before injection, the percentage of the monocytes was 99.45 +0.07 and that of the neutro 
phils was 0.55 + 0.07 


inthe return to normal levels following the use of sodium ricinoleate 
is undoubtedly attributable to the irritating qualities of this soap 
in the concentrations used. Indeed, injection of the 2° solution was 
found to be so irritating, as evidenced by shock | hour after injection 
in all of the 10 animals and by death of 2 animals from, marked 
plastic peritonitis within 24 hours, that this strength solution has 
not been used since. 

The changes in differential counts in all 3 instances were charac- 
terized by an immediate influx of neutrophils. The monocytes 
appeared much later and did not attain to the majority until the 
48th hour. 

Since the maximal cell count per cubic millimeter following the 
injection of Bargen’s vaccine was approximately twice that which 
followed the use of sodium ricinoleate, one might be inclined to 
think that the former calls forth the better response. It must be 
remembered, however, that no true quantitative picture can be 
obtained from these data alone. Such a picture may be had only) 
after determining the amount of peritoneal fluid. This was done 
by killing rabbits in groups of 5 at the designated hours following 
injection. By employing the technique of Seeley, Higgins and 
Mann, the abdomen was opened and the free fluid was mopped up 
with previously balanced filter papers (Table 3 and Fig. 2a). 


TABLE 3.— WEIGHT OF PERITONEAL FLUID EXPRESSED IN GRAMS PER KILOGRAM 
oF Bopy WeEIGHT.* 


After intraperitoneal injection of 


Time after 1‘; solution of sodiun 
injection. Bargen’s vaccine ricinoleate 
l hour. 2.598 +0.35 
3 hours 2.170+0 
380 1¢ 390 =1.49 
212 +0.22 4.240 
158 +0. 5: 2.720 +0.10 
1.700 +0. 4.430 +0.5S 
lweek .. ‘ 1.850 +0. 4: 876 +0.60 


* Before injection, the weight was 1.244 +0.14. 
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Fic. 1.—a, Changes in the number of peritoneal cells per cubic millimeter following 
the intraperitoneal injection of Bargen’s vaccine and solutions of sodium ricinoleate; 
b, changes in the percentage distribution of the peritoneal monocytes and neutrophils 
following the intraperitoneal injection of Bargen’s vaccine and solutions of sodium 
ricinoleate. 
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a, Changes in weight of peritoneal fluid following the intraperitoneal 
injection of Bargen’s vaccine and 1% solution of sodium ricinoleate; >, changes in 
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Knowing the number of cells per cubic millimeter and the fluid 
weights, the total number of cells in the peritoneal space per kilogram 
of body weight could then be calculated (Fig. 2)).* 

It will now be seen that the cytologic response to the intraperi- 
toneal injection of sodium ricinoleate is greater than is the response 
to the injection of Bargen’s vaccine. ‘The total number of neutro- 
phils and monocytes at the stated intervals have likewise been 
computed (Fig. 3). It is demonstrated very nicely by this means 


Neutrophils 
kg. body Wt. 


Barg 


OOGIUM 


Fic. 3.—Changes in the total number of monocytes and neutrophils in the peri- 
toneal space following the intraperitoneal injection of Bargen’s vaccine and 1% solu- 
tions of sodium ricinoleate. 


that, if the monocyte is the truly important cell in the production 
of the local protection to the peritoneum, certain of the workers 
mentioned earlier in this paper are correct in making injections 1 
to 3 days prior to operation. There is still, however, considerable 
controversy over the question of the proper time for making the 
injections. Some prefer to make them 6 to 12 hours before the 
operation and thus operate at a time when the neutrophils are 
present in the greatest abundance. ‘There is as yet no convincing 
evidence that the “local protection” is at a maximum when the 

* It is, of course, realized that the weight of 1 ec. of peritoneal fluid will vary 
with the number of cells, and amount of fibrin content in the fluid. For the sake 


of convenience in calculating these values, I have taken 1 cc, as being equivalent 
to 1 gm. 
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monocytes are most numerous. Future work will no doubt clear 
up the question of the relative importance of the two general types 
of peritoneal cells. 

Comment. Recent developments in the prophylaxis of post- 
operative peritonitis by means of preoperative intraperitoneal 
injections of various substances, vaccinal and otherwise, have con- 
vincingly reduced its mortality. This seems to have been accom- 
plished largely by the production of a local protection to the peri- 
toneum, which is attributable to a local hyperleukocytosis. In all 
probability any of a large number of substances, specific and non- 
specific, will be found to be equally effective. Good results with 
each will depend on finding the optimal concentration and quantity 
of that substance which, when injected, will be maximally stimulat- 
ing without being irritating. Mlore extensive investigation is now 
being undertaken in an attempt to discover that optimum for 
Bargen’s vaccine and for sodium ricinoleate. 

Future advances in the prophylaxis and treatment of peritonitis 
will undoubtedly be made through the investigation of specific 
serums and vaccines, and of certain substances which, like sodium 
ricinoleate, are known to be detoxifying and bactericidal. 

Summary. In the study of peritoneal immunization one is con- 
cerned with a true immune process and a local protection to the 
peritoneum which is afforded by local hyperleukocytosis. The 
cellular response in the peritoneum of the rabbit has been studied 
at specified intervals following the intraperitoneal injection of 
Bargen’s vaccine and solutions of sodium ricinoleate. The data 
presented represent average cell counts per cubic millimeter, differ- 
ential counts and total cell counts. Attention is called to the fact 
that the cytologic responses to the two substances are qualitatively 
nearly identical. This qualitative similarity of response has been 
found following the injection of any of a large number of vaccines 
and other substances. 


I am indebted to the William 8S. Merrell Company for supplying the sodium 
ricinoleate (Soricin-Surgical) used in this study. 
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EFFECT OF ENCEPHALOGRAPHY ON BLOOD SUGAR LEVEL OF 
CHILDREN. 


By Cuarves Brapiey, M.D., 
MEDICAL DIRECTOR, EMMA PENDLETON BRADLEY HOME, 
EAST PROVIDENCE, R. I. 


With THE TECHNICAL ASSISTANCE OF RutH V. Hess anp Rutu M. Cary. 


(From the Emma Pendleton Bradley Home. 


Tue fact that the central nervous system may influence carbo- 
hydrate metabolism has been repeatedly demonstrated since Claude 
Bernard first produced piqire diabetes in 1849. More specifically, 
it has been noted that such physical changes as cranial trauma‘ 
and conditions producing alterations of intracranial pressure’ may 
affect glucose tolerance and blood sugar levels. However, in spite 
of the wide diagnostic use of lumbar puncture and pneumo-enceph- 
alography, both directly producing changes in cerebrospinal fluid 
pressure, few reports of their effect on the blood sugar level have 
been published. Mader," in 1928, first reported that after enceph- 
alography the blood sugar becomes temporarily elevated, and 
Schonfeld,” in 1933, stated that there was a consistent brief rise in 
blood sugar level following diagnostic lumbar puncture in children. 
Boeters,? in 1935, reported observations similar to those of Mader 
though he does not refer to this earlier work. There have been as 
yet no reported observations of such changes in the English literature. 

This subject came to our attention while we were comparing 
fasting glucose levels in the spinal fluid and blood of children. In 
a few patients the blood specimen was by chance taken very shortly 
after encephalography had been performed. ‘The blood sugar values 
in these cases were found to be unusually high, although subsequent 
fasting blood sugar levels in the same children were within normal 
limits. Such observations led us to this study of the response of 
blood sugar level to encephalography. 

Material. As the Emma Pendleton Bradley Home is devoted exclusively 
to the care of children with neurologic and behavior disorders, all studies 
were upon patients of this type. Inasmuch as there were clinical indi- 
cations for encephalography in each patient included in this study, these 
children can scarcely be classified as “normal, healthy subjects.’’ However, 
in none of the patients discussed in this paper was the spinal fluid itself or 
its pressure relationships actually found to be pathologic. We have 
included no patients in whom there was any evidence of endocrine or other 
metabolic disorder. Examination was made upon 15 patients under fasting 
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conditions (12 to 17 hours after the last previous meal) usually about 
3 hours after awakening in the morning. 

Methods. In the first 10 patients (Table 1) venous blood was analyzed 
for glucose content by the method of Lewis and Benedict.!2 This procedure 
gives readings somewhat higher than methods subsequently used. As we 
were observing fluctuation of glucose level in individual patients and in no 
sense measuring absolute values, this discrepancy seems irrelevant. All 
venous blood samples were drawn into a clean dry syringe from the internal 
jugular vein or median basilie or cephalic veins of the forearm. The blood 
was immediately transferred to a stoppered test tube containing a few 
crystals of potassium oxalate to prevent coagulation, and the tube then 
gently inverted a few times to insure mixture. No known clotted samples 
were analyzed. The precipitation of proteins was carried out within one- 
half hour and all these analyses were performed by one individual (R. V. H.). 

In the last 5 patients (Table 1) who were studied somewhat more closely, 
capillary blood sugar values were determined by the colorimetric ferri- 
cyanide method of Folin.’ In these children blood samples were taken 
before pre-operative medication and anesthesia, following medication and 
anesthesia but before encephalography, at 3-minute intervals during 
encephalography, and at 4- and 1-hour intervals following the procedure. 
The results of these analyses are graphically presented in Chart I. Except 
for the 3-minute samples during encephalography, these capillary blood 
determinations were carried out and checked in duplicate, and were per- 
formed by one individual (R. M. C.). 

Spinal fluid glucose content was determined in Patients 1 to 12 by the 
method of Lewis and Benedict"* and in Patients 13 to 15 by the Folin-Wu 
technique.® 

Time relationships for all the shorter intervals were measured with a 
standard stopwatch. 

Effect of Encephalography Upon Blood and Spinal Fluid Sugar. 
Encephalography Procedure. We use the term “encephalography ” 
as commonly accepted to mean roentgenography of the skull fol- 
lowing the withdrawal of cerebrospinal fluid and its replacement by 
air. This replacement is done by means of lumbar puncture with 
the patient in the sitting position. We employ the multiple syringe 
method advocated by Davidoff and Dyke® and others. An attempt 
was made to completely drain the spinal fluid and replace it with 
an equal or slightly greater amount of air. Following fluid replace- 
ment, roentgenograms of the skull were taken in various positions, 
necessitating some manipulation of the patient. The child was 
then put to bed in the prone position for the following 24 hours. 

Some form of general anesthetic was used in all cases. This was 
usually avertin, given rectally } hour before operation, always in 
doses of 100 mg. per kg. body weight. This was occasionally 
preceded by morphine sulphate, gr. } to }, and atropine sulphate, 
gr. x9, both given hypodermically. When additional anesthesia 
was necessary, light ether for 10 to 20 minutes by inhalation (Cases 3 
and 7) or 2 to 4 cc. of paraldehyde intravenously (Cases 12 and 15) 
was used. 

Blood Sugar Response. Observations of the blood sugar level in 
association with encephalography were made upon 15 patients 
from 8 months to 12 years of age between July, 1933, and December, 
1935 (Table 1). It will be observed that the blood sugar level fol- 
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lowing encephalography was either at an abnormally high level or 
showed a distinct increase over that noted before the procedure. 
Fasting specimens taken before encephalography or at previous 


observation showed values over the normal range In all cases. 


TABLE | RESPON oF BLoop GLucose TO ENCEPHALOGRAPHY. 


Atropine 
Paraldehyde 
ites after complete anesthesia, 5 to 15 minutes before initial 


nutes after initial lumbar pun 


Mont 
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The blood samples showing hyperglycemia were taken shortly 
after completing roentgenography. This was usually 30 to 60 
minutes after spinal fluid replacement had been started and 15 to 
20 minutes after it had been completed, the variation depending on 
the technical difficulties encountered. 

Patient 5, on whom no fasting blood sugar determination was 
made during his stay in the hospital, at no time showed clinical 
evidence of hyperglycemia or related conditions. 

From the data presented, it is evident that there exists no obvious 
relationship between the hyperglycemia produced in any case and 
the patient’s sex, age, clinical diagnosis, the anesthetic employed, 
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the amount of spinal fluid withdrawn, air injected, or the previous 
fasting blood sugar level. The encephalograms were essentially 
negative with the exception of 3 (Patients 4, 5 aad 10) who showed 
moderate non-localized “ cortical atrophy,” and 2 (Patients 13, 15) 
showing unilateral cerebral atrophy. 

Encephalography Blood Sugar Curves. In 5 of these patients 
(Cases 11 to 15) blood sugar determinations were made at frequent 
intervals before, during and after encephalography. The resulting 
curves are shown in Chart I. It will be noted that anesthesia itself 


Anesthesia 


8 


Blood Sugar mg. Percent 


4 


Time in Hours 


Cuart I. Blood sugar curve associated with encephalography in 5 children 
A, Pre-anesthetic fasting blood sugar; B, point of administration of pre-operative 
drugs and anesthetic; C, cerebrospinal fluid replacement started. ©, Patient 11 
O, Patient 12; +, Patient 13; (J, Patient 14; A, Patient 15. Capillary blood sugar 
values are recorded. Duration of fluid replacement is indicated in each case by 


the very frequent (3-minute) samples taken during the procedure his chart 


demonstrates the rapid rise and slow fall of blood sugar, which is in point of time 
associated with the air injection, rather than any anesthetic used 


produced little change in sugar level but that hyperglycemia began 
to appear immediately during fluid replacement with a peak reached 
30 to 60 minutes after starting the procedure. The type of fall in 
blood sugar level varied but was much slower than the rise. 

Spinal Fluid Sugar During Encephalography. In 5. children 
(Cases 8, 9, 11, 13, 14) serial blood-free samples of spinal fluid as 
removed fractionally during encephalography were analyzed for 
glucose content. No progressive or otherwise significant alterations 
in the glucose level beyond the limits of error for the method were 
noted in any of these cases. There was no valid evidence of any 
immediate reflection of the increased blood sugar in these individuals. 

Comment. Our observations on children corroborate and amplify 
the reports of Mader and Boeters? regarding elevation of blood sugar 
following encephalography. 

Mechanism Producing Hyperglycemia. Although consistent ele- 
vation of blood sugar after encephalography appears to be an estab- 
lished fact, the mechanism producing this response is conjectural. 


: my: 
| | Ns 
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Tychowski and Crowell'® suggest that temporary alterations in 
pressure of the cerebrospinal fluid about the brain may mechanically 
stimulate “centers” in the central nervous system, thus initiating 
physiologic changes producing hyperglycemia. Mader" felt that 
introduction of a foreign substance (air) to the cerebrospinal system 
served as a stimulant by irritation. Boeters,? who also noted 
changes in temperature, pulse rate and leukocyte count suggests 
that encephalography stimulates nuclei in the diencephalon, pro- 
ducing a general sympathetic discharge. Schénfeld,"° who con- 
stantly observed similar though less marked blood sugar findings 
in children following the w*thdrawal of spinal fluid at simple lumbar 
puncture, implies that mcce withdrawal of the fluid provides such 
a stimulus." 

Measurement of Pressure Changes. Although we suspect that 


cerebrospinal fluid pressure changes about the brain may be one 


of the essential mechanisms initiating the blood sugar rises we 
observed, the pressure readings are not included upon our patients 
in this report. These were omitted because we feel that in using 
the method and clinical material at our disposal our pressure data 
are unreliable. As far as encephalography is concerned it is known 
that pressure relationships around the brain are not measured by 
the open manometer at the lumbar level when the patient is in the 
sitting position. Here we are recording to a large extent pressure 
exerted by the vertical column of fluid in the spinal canal. The 
recent work of von Storch'™ and others demonstrates that volume- 
for-volume replacement of fluid by air does not necessarily assure 
constant intracranial pressure. Possibly the use of a closed system 
of fluid replacement with spe¢ial pressure controlling devices as 
employed by Piercy and by vonStorch'” may make possible pres- 
sure records which would be significant in studies such as the present. 

Effect of Anesthetic. The etfect of anesthesia upon our observa- 
tions during encephalography merits consideration. Most of the 
anesthetics used upon our patients (Table 1) are known to exert 
some influence upon carbohydrate metabolism. Avertin'’*” and 
ether?™'*4 have been especially studied, but in the doses we employed 
they do not affect the human blood sugar to the degree that we 
observed. Inasmuch as we emploved several drugs affecting the 
blood glucose level in various ways, vet uniformly obtained hyper- 
glycemia in encephalography, we may assume that the effect of 
drugs upon the hyperglycemia was not very striking. Chart | 
graphically demonstrates that in 5 cases real hyperglycemia fol- 
lowed spinal fluid replacement rather than the administration of 
the anesthetic. Cases 12 and 15 who were given paraldehyde 
showed a mild rise in the sugar level before encephalography was 
actually started. 

Liffect of Roentgenography. Chart I also demonstrates that the 
blood sugar begins to rise during fluid replacement, before that 
portion of encephalography involving the use of Roentgen rays is 
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carried out. Therefore, we have no reason to assume that exposure 
to Roentgen rays plays a part in the phenomenon. boeters* studied 
the blood sugar before and after routine skull films were taken, and 
observed no significant changes. 

Conclusions. 1. Kncephalography as commonly carried out in 
children consistently results in hyperglycemia, with blood sugar 
levels often in the vicinity of 200 mg.% 

2. The blood sugar rises rapidly during spinal fluid replacement, 
reaches its peak within an hour and falls over a period of several hours. 

3. Hyperglycemia following encephalography bears no obvious 
relationship to anesthetic used, the clinical condition or age of the 
child studied, the amount of fluid withdrawn or air injected. 

4. The physiologic explanation of the mechanism producing this 
hyperglycemia is still in a theoretical stage. 

5. There is no evidence that encephalography hyperglycemia is 
reflected by an increase in cerebrospinal fluid glucose sufficiently) 
promptly to be demonstrated in samples taken during the operation. 

6. Studies of the blood sugar level in association with encephalog- 
raphy should be carried out with the above conclusions in mind. 
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FAILURE OF CALCIUM THERAPY TO DIMINISH SUGAR 
EXCRETION IN RENAL GLYCOSURIA. 


By Maurice Brucer, M.D., 


ASSISTANT PROFESSOR OF CLINICAL MEDICINE ASSISTANT ATTENDING PHYSICIAN 
AND 
S. Epwarp Kina, M.D., F.A.C.P., 
ASSISTANT PROFESSOR OF CLINICAL MEDICINE ASSOCIATE ATTENDING PHYSICIAN, 
NEW YORK CITY. 


(From the Department of Medicine, New York Post-Graduate Medical School and 
Hospital. 

THE impression is gained from medical literature that the renal 
permeability for dextrose may be altered by the administration of 
calcium. Cammidge* states that in renal glycosuria the blood 
calcium is often diminished and when calcium and parathyroid 
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extract are given by mouth to such patients the excretion of dex- 
trose in the urine is decreased. Although it is generally conceded 
that renal glycosuria is a harmless anomaly, some cases have been 
diagnosed erroneously as diabetes mellitus and low carbohydrate 
diets prescribed, with the result that ketosis has occasionally super- 
vened. Some specific agent, such as calcium or parathormone, 
which would tend to decrease or abolish the excretion of dextrose, 
would prove to be a valuable therapeutic asset in the treatment of 
this condition, and particularly in cases of diabetes mellitus with 


low renal thresholds. 

The present report is based on studies made over a period of 
IS1 hours on the rate of dextrose excretion in the urine, before, 
during and after the simultaneous.administration of calcium glucon- 
ate and parathormone in a male child with renal glycosuria. The boy 
was 3 years old at,the*time‘this*particular:study was carried out. 


Case Report. L. I., male, aged 3, was first admitted to the Pediatric 
Wards of this hospital on November 19, 1931, during an attack of acute 
bronchitis, tonsillitis and pharyngitis. Six months prior to admission, a 
diagnosis of diabetes mellitus was made elsewhere on the basis of glycosuria. 
The patient was born at term; normal labor; moderate asphyxia; birth 
weight 5} pounds; mental and physical development normal. The family 
history was irrelevant. 

Physical examination: weight, 32 pounds. Examination essentially 
negative except for tonsillitis and pharyngitis. Mantoux test negative. 
Urine sugar varied from 0.5 to 5%. Urine acetone was 3+ for the first 
few days. A dextrose tolerance test was essentially normal (Table 1). 
Blood Wassermann negative. Plasma carbon dioxide was 35 volumes %; 
otherwise the blood chemistry was normal. A blood count showed moderate 
secondary anemia. The urine sugar was identified as dextrose by the 
phenylhydrazin test. Discharged December 1, 1931. Diagnosis: renal 
glycosuria with considerable excretion of dextrose and development of an 
acidosis during an intercurrent infection while on a restricted carbohydrate 
intake. 

Second admission (February 25 to 27, 1932) for tonsillectomy and ade- 
noidectomy. Urine sugar, 3.4%. Urine acetone, negative. Third admis- 
sion (May 12 to 21, 1982) for special study. Fourth admission (October 23 
to 27) for complainis of abdominal cramps, history of convulsions and 
temperature of 104° F. Urine sugar varied from 1 to 1.4%. Urine acetone 
negative. Roentgen ray of the skull showed the coronal suture to be a 
shade prominent; the sella turcica was within the average normal size 
and variations; no evidence of increased intracranial pressure or of erosions. 
Blood chemistry normal. Blood count improved. 

Fifth admission (October 17 to 20, 1934) with complaints of abdominal 
pain and temperature of 105° F. History of a fainting spell. Urine sugar 
varied from 2 to 4%. Urine acetone negative to 1+. Roentgen ray of the 
skull negative. Blood chemistry and blood count normal. 

Sixth admission (November 6 to 10, 1935) for special study. Urine 
sugar, 2.85%. Urine acetone, negative. Blood chemistry and blood count, 
normal. A dextrose tolerance test was essentially normal (Table 1). 


Special Study. [igure 1 shows the results obtained during the 
experimental period of observation. The excretion of dextrose in 
the urine, determined over a period of 72 hours with the patient 
on a uniform diet, varied from 0.4 to 2.2 gm. per hour. A dextrose 
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tolerance test revealed a normal curve with a low renal threshold 
for dextrose. Simultaneous serum calcium determinations revealed 
high figures, but probably within the normal range; however, a 
moderate reduction in serum calcium followed the dextrose ingestion 
(Fig. 1). The effect of increasing concentrations of serum calcium 


Fic. 1.—The effect of induced hypercalcemi 1 on the dextrose excretion in the urine 
in a case of renal glycosuria. <A, 1.75 gm. of glucose per kg. by mouth. B 1.75 gm 
of glucose per kg. by mouth and 7.5 ce. of 10°) calcium gluconate intramuscularly 
C, 7.5 ee. of 10% calcium gluconate intramuscularly. D, 20 units of parathormone 
intramuscularly. #, 15 units of parathormone intramuscularly. F, 10 units of 
parathormone intramuscularly. G, 20 units of parathormone intramuscularly in 
two divided doses 6 hours apart. 


upon the rate of sugar excretion in the urine was then studied. 
Calcium gluconate, employed for this purpose, appeared to be inef- 
fective in influencing the serum calcium appreciably. Conse- 
quently, parathormone was substituted. Following 100 units of 
parathormone intramuscularly over a period of 24 hours, the serum 
calcium rose to 15.6 mg. %. During this period there appeared to be 
a moderate increase in the rate of dextrose excretion in the urine. 
The parathormone was continued for another 24 hours, during 
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which period 60 units were administered intramuscularly. At this 
time the serum calcium had increased to 17.4 mg. ©% and vomiting 
ensued. This marked hypercalcemia appeared to exert little or no 
influence on the renal excretion of dextrose. 

The whole blood sugar was determined by the method of Folin 
and Wu; serum calcium by the Clark-Collip® modification of the 
Kkramer-Tisdall method; urine sugar by Benedict’s! procedure. 
The blood specimens were obtained by puncture of the external 
jugular vein. 

Discussion. Our present concepts concerning the functional path- 
ology of proteinuria and glycosuria would lead us to believe that 
the former alone may be considered as due to increased renal 
permeability; in these cases (functional or orthostatic albuminuria 
calcium therapy has had some measure of success (Burden®). The 
effectiveness of this form of therapy in orthostatic albuminuria is 
probably due to the inhibitory effect exercised by the calcium ion 
on the permeability of the cell membrane (Cantarow*). Renal 
glycosuria, however, does not represent increased filtration of dex- 
trose in the glomerular tuft, but rather diminished ability of the 
kidney tubules to resorb the filtered sugar completely. The ration- 
ale for calcium therapy in this condition is not as clear as is its use 
in the functional albuminurias. 

Cammidge,* Labbé® and Hetényi? have reported that calcium 
therapy, especially a combination of calcium feeding and para- 
thormone injections or parathyroid extract by mouth, is effective 
in diminishing the rate of the dextrose excretion in renal glycosuria. 
The present report, based on a singie proven case though studied 
in some detail, fails to show such an effect. In fact, the marked 
hypercalcemia (17 mg. 9%) was not accotmpanied by any noteworthy 
changes in the rate of dextrose excretion. Wiener® has had a 
similar negative result with the use of parathormone in a case of 
renal glycosuria. 

Conclusion. A case of renal glycosuria, observed for 5 years, 
showed no impairment in carbohydrate tolerance. Despite a fairly 
constant normal level of blood sugar, marked fluctuations in the 
rate of sugar excretion in the urine occurred. 

Contrary to some observations cited in the European literature, 
the administration of calcium gluconate and parathormone, result- 
ing in a marked elevation of serum calcium, exerted little or no 
effect on the rate of sugar excretion in the urine. 

Through the courtesy of Dr. Adolph G. DeSanctis, this case was studied on the 
wards of the Pediatric Service. 
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BOOK REVIEWS AND NOTICES. 


ROENTGEN INTERPRETATION. A Manual for Students and Practitioners. 
By GrorGe W. Hotmes, M.D., Roentgenologist to the Massachusetts 
General Hospital and Clinical Professor of Roentgenology, Harvard 
Medical School, and Howarp E. RuaGies, M.D., Roentgenologist to 
the University of California Hospital and Clinical Professor of Roent- 
genology, University of California Medical School. Pp. 356; 243 illus- 
trations. Fifth edition, thoroughly revised. Philadelphia: Lea & 
Febiger, 1936. Price, $5.00. 

Tus manual for students and practitioners is an excellent, brief survey 
of the field of Roentgen ray diagnosis. It is designed to cover the essentials 
of the subject, which it does admirably well. This edition is beautifully 
illustrated, and the subject matter clearly described. The authors have 
added considerably to the chapters on Bone Pathology and the Chest. 
Some of the recent advances in gastro-enterology are also discussed. While 
the book will find its greatest use in the hands of physicians other than 
radiologists, it has its place in the radiologist’s library because of its illus- 
trations and bibliography. P.H 


DISINFECTION AND STERILIZATION. By Ernest C. M.A., 
D.V.M., Pu.D., Biological Research, Pennsylvania Salt Manufacturing 
Company, ete. Pp. 525; 53 illustrations and 232 tables. Philadelphia 
Lea & Febiger, 1936. Price, $5.50. 

Tue 19 chapters in this volume start with “The Development of Our 
Knowledge of Disinfection and Sterilization’’ and end with “ The Selection 
of a Disinfectant.”” The scope is indeed comprehensive. Not only are 
the natural agencies which control microbial populations discussed, but 
the germicidal properties of the body, the effect of radiant energy emana- 
tions, temperature and other physical agents, on bacterial growth are fully 
and clearly discussed. The usefulness of heavy metals, dyes, the phenols 
and halogens is reviewed. This volume will be of use not only to bacteriolo- 
gists in medicine and in industry, but also to students, practitioners and 
public health workers. In fact, in the entire field of human endeavor where 
sterilization and disinfection are concerned, this book will fulfil the need. 
Each chapter ends with an excellent bibliography. The facts are presented 
clearly and the discussion is presented in the form which makes it interest- 
ing. A wealth of material is covered in the 525 pages. The index is 
excellent. 


TREATMENT IN GENERAL Practice. The Management of Some Major 
Medical Disorders. I. Articles Republished from the British Medical 
Journal. Pp. 250. New York: Paul B. Hoeber, Inc., 1936. Price, $3.50, 
Since December, 1934, the British Medical Journal has been publishing 

each week one of a series of articles on treatment, contributed at the editor’s 

invitation by teachers of clinical medicine, subject and author being chosen 

from the viewpoint of appropriateness. These are now being reprinted in a 

series of medium-sized volumes for greater accessibility. The present 

volume contains the first 35 articles, 14 dealing with certain diseases of the 
respiratory tract, 6 on acute infections and 15 on cardiovascular diseases. 

The topics selected cover a limited but important field of medical practice. 

The presentations are of a high order of excellence and eminently practical. 

The general practitioner should find this a very helpful book. * @ 
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PATHOLOGICAL PHYSIOLOGY AND CLINICAL DESCRIPTION OF THE ANEMIAS. 
By Bosworrn Castie, M.D., (Hon.), Associate Pro- 
fessor of Harvard University; Associate Director, Thorndike Memorial 
Laboratory and Junior Visiting Physician, Boston City Hospital, and 
GeorGE Ricuarp Minot, M.D., 8.D. (Hon.), F.R.C.P., Eptn. (Hon.), 
Nobel Laureate in Medicine, 1934; Professor of Medicine, Harvard 
University; Director, Thorndike Memorial Laboratory and Visiting 
Physician, Boston City Hospital. Edited by Henry A. CuristIAn, 
A.M., M.D., LL.D., Sc.D. (Hon.), Hersey Professor of the Theory and 
Practice of Physic, Harvard University; Physician-in-Chief, Peter Bent 
Brigham Hospital, Boston. Pp. 205. New York: Oxford University 
Press, 1936. Price, $3.00. 

Tuis is not a textbook on hematology, nor is much space devoted to 
diagnostic methods and there are no illustrations. This is not said in criti- 
cism of the work but to inform the readers of this review. However, the 
book does full justice to its title. In the past decade our knowledge con- 
cerning the anemias, as a result of the discovery by Minot and Murphy of 
the curative effect of liver feeding in pernicious anemia, has seen the greatest 
advances in its history, advances to which the authors and their associates 
have continued to make numerous and valuable contributions. No one is 
therefore better qualified than the authors to state our present knowledge 
of the pathologie physiology, clinical manifestations and treatment of the 
anemias. Written first as a section in Oxford Loose-Leaf Medicine, it now 
appears as this separate volume so that it may be more generally available. 
The book is highly recommended to all practitioners of medicine. R. K. 


Your Hay Fever. By Oren C. Dunnam, Chief Botanist, Abbott Labora- 


tories, North Chicago, Ill. With an Introduction by Morris FisHpern, 

M.D., and a Chapter on Treatment by Samuet M. Fernperea, M.D., 

F.A.C.P. Pp. 264; 17 illustrations and 7 tables. New York: The 

Bobbs-Merrill Company, 1936. Price, $2.00. 

Tue story of what has been accomplished in discovering the causes and 
prevention of hay fever, told for the layman in an accurate and entertaining 
manner by a man eminently qualified to tell the story. Since one American 
in every fifty has hay fever, the book should have a wide appeal. R. K. 


PARENTERAL THerApry. A Ready Reference Manual of Extra-Oral Medica- 
tion for Physicians, Dentists, Pharmacists, Chemists, Biologists, Nurses, 
Medical Students and Veterinarians. By Wa.ron Forest Durron, 
M.D., Formerly Medical Director, Polyclinic and Medico-Chirurgical 
Hospitals, Graduate School of Medicine, University of Pennsylvania, 
etc., and Grorce Burr Lake, M.D., Formerly Special Lecturer in 
Hygiene, Purdue University, etc. Pp. 376; 90 illustrations. Springfield, 
Ill.: Charles C Thomas, 1936. Price, $7.50. 

WuiLe this book undoubtedly contains information that is useful and 
practical, its authors have committed the error of spreading their work 
over so much territory that it has in many places become exceedingly thin. 
How many physicians would need to know the technique for an alcohol 
injection into the Gasserian ganglion? Yet the doctor cannot find details 
of hay fever treatment. The therapeutic index is so abbreviated (in order 
to be able to mention great numbers of proprietaries) as at times to be 
dangerous: e.g., “ Auricular fibrillation: Quinidine sulphate, intravenously 
to ameliorate or stop attack’’—yet there is no mention of quinidine in the 
index or “ pharmacologic notes’’ where drug actions, contraindications, etc., 
are considered. The book is not recommended. R. K. 
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An INDEX oF TREATMENT. By various writers. Edited by RoBrrr 
Hurcuinson, M.D., LL.D., F.R.C.P., Consulting Physician, London 
Hospital, and Hospital for Sick Children, Great Ormond Street. Pp. 
1020; 147 illustrations. Eleventh edition, revised. Baltimore: William 
Wood & Co., 1936. Price, $12.00. 

Tus is an excellent book. Here, alphabetically arranged, in a single 
volume is found material that one would have to dig out of a dozen books 
on medicine, surgery, and the specialties. It is the work of 91 contributors, 
selected because of their special experience. Nothing further need be said 
in praise of a book that has reached its eleventh edition in 29 years. 

R. K. 


Synopsis OF DiskAsES OF THE HEART AND ArtreRIES. By GrorGe R. 
HeRRMANN, M.D., Px.D., Professor of Clinical Medicine, University of 
Texas, etc. Pp. 344; 88 illustrations and 3 color plates. St. Louis: 
The C. V. Mosby Company, 1936. Price, $4.00. 

In the words of the author this book “ ... is in no sense of the word a 
book for the specialist, but is intended primarily for the plodding student 
and the assiduous conscientious practitioner.” The first five chapters 
describe the clinical and laboratory methods commonly employed in the 
study of heart disease. The sixth chapter elaborates upon a familiar classi- 
fication of diseases of the heart. In the remaining 200 pages are short 
chapters dealing with disorders of cardiac mechanism, the diagnosis and 
treatment of heart failure according to its various causes, and a very brief 
discussion of diseases of arteries. The author has rightly attempted to 
present his field in the light of pathologic physiology, in order that the 
“plodding student”’ shall not be content with committing to memory the 
physical signs of heart disease. The introductory chapters are excellent 
and meaty. However, the volume of material discussed does not allow for 
sufficient emphasis of the most important considerations. The presenta- 
tion of the various types of heart disease according to etiology could be 
shortened by 50 pages without loss of emphasis. To the intent reader the 
constant repetition is only tiresome. Therapy is described succinctly. 
Perhaps the uninitiated would benefit from a word of caution about some 
of the drugs recommended, e.g., acetyl-beta-methyl choline. The organiza- 
tion of material, while suited for reference. by the practitioner, probably 
will not serve to orientate the medical student so well as other books more 
simply written. W. J. 


EXOPHTHALMIC GOITER AND Its MepicaL TREATMENT. By Isrkaget Bram, 
M.D., Medical Director, Bram Institute for the Treatment of Goiter 
and Other Diseases of the Ductless Glands, Upland, Pa., etc. Foreword 
by R. G. Hoskins, Pa.D., M.D., Director of Research, Memorial 
Foundation for Neuro-Endocrine Research, Harvard Medical School, 
Boston. Pp. 456; 79 illustrations. Second edition, completely revised 
and enlarged. St. Louis: The C. V. Mosby Company, 1936. Price, 
$6.00. 

THE first 250 pages of this book are devoted to etiology, symptomatology 
and diagnosis of exophthalmic goiter, and the latter portion to the author’s 
methods of treatment and presentation of statistics concerning the results. 
Except in very special cases the author’s medical treatment is advocated. 
This in brief consists of elimination of foci of infection, psychotherapy, rest 
of body and mind, high caloric-low meat diet and the use of certain drugs. 
The author lists those he most commonly employs (and in order of impor- 
tance) as: 1, quinin; 2, iodin; 3, eserin; 4, adrenal cortical substance; 5, 
the barbiturates; 6, ovarian substance; 7, insulin. The average duration 


FALK! SECURITY AGAINST SICKNESS 271 


of active, treatment was 8.4 months. There were no recurrences. There 
were but 12 deaths due directly or indirectly to exophthalmic goiter in a 
series of 3924 cases. No convincing evidence is presented of the value of 
quinin, eserin, adrenal cortex, Ovarian substance or insulin. The author 
considers the determination of the basal metabolic rate and the Bram 
quinin test as the most useful diagnostic tests. There are numerous mis- 
leading or inaccurate statements such as “Ordinarily, the ingestion of 100 
gm. of sugar Causes no increase in the normal person’s blood,” (p. 237); 
‘ By its (the adrenal cortex) synergistic influence upon the pancreatic func- 
tion it favors carbohydrate tolerance’’ (p. 333); “Diminished . . . calcium 
content is characteristic’? (of the blood in exophthalmic goiter) (p. 116). 


F. D. 


Security AGAINsT SicKNEss. A Study of Health Insurance. By I. 8. 
FatkK. Pp. 423. Garden City, N. Y.: Doubleday, Doran & Co., 1936. 
Price, $4.00. 

THE medical profession is well aware of a steadily growing restlessness in 
regard to the economic aspects of medical service, and both the profession 
and the public are conscious of some fundamental weakness in the functional 
and economic relation between medicine and society. Much has been 
written on this subject, but nothing has been published previously which 
embodies such a comprehensive and accurate study of the problem, bearing 
on the American situation, as the book under review. It presents a study 
undertaken in search of a rational basis for constructive action on certain 
problems which arise out of illness and its social and economic sequel. 
The author’s task has been to define these problems, and to seek out as 
objectively and vigorously as possible, the principles upon which con- 
structive action should rest. This task has been carried out so well, that the 
book should do much to clear the smoky atmosphere in which so much 
confused discussion has taken place, and should create a new and well- 
defined point of departure for future exploration, a new map, it seems, which 
no one venturing into this controversial region of social reform can afford 
to ignore. 

The first part of the book discusses the need for group payment of sick- 
ness costs in the United States. The costs of illness as an important cause 
of social and economic insecurity are examined, and this examination reveals 
that the greatest need is not more money for the purchase of medical care, 
but better ways of budgeting the costs and of spending the money wisely 
and effectively. This can be done by the group payment of sickness costs, 
distributing them among groups of people and over periods of time. Health 
insurance is the rational method of effecting this desirable distribution of 
the costs involved in sickness, which consist of the costs of medical care and 
the loss of wages through sickness. The author emphasizes that it is not 
the practice of medicine that is under discussion, but the methods of paying 
for medical care. How medicine should be practiced, and how it should be 
paid for, must be kept as far as possible, distinct. 

The second part of the book consists of a study of European experience 
with health insurance; careful analyses of the German, British, French and 
Danish plans are discussed. 

The third part is a discussion of the basis for an American program, 
beginning with certain conclusions to be drawn from foreign experience with 
health insurance. It is of interest that, outside of the United States, most 
progressive countries of the world have attempted to provide through in- 
surance against the uncertain financial burdens of sickness. 

In reviewing the experience of Europe, certain broad tendencies are ob- 
servable, some of which are of special interest to the medical profession. 
Health insurance has moved steadily from voluntary to compulsory sys- 
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tems, and no country has gone back from a compulsory to a voluntary 
system. The breadth of coverage, starting with the more poorly paid 
workers, has tended to include people at somewhat higher economic levels. 
The types of medical service have also tended to extend to include more than 
the services of the family physician. Health insurance has contributed to 
the improvement of public health and to the development of prevention, as 
well as to the cure of illness. It is evident that the medical profession 
should coéperate more fully in the formulation of plans than was done in 
Europe, where lay control of professional matters has been a deep-seated 
source of irritation to the medical profession. The profession should have a 
strong and authoritative voice in consulting the representatives of the 
people who must eventually determine the system of health insurance that 
may be put into operation. Health insurance has not developed into 
“State Medicine” in Europe, but has supported private practice and has 
acted as a bulwark against the control of medical practice by the state. 
Both the public and the profession in the various European countries 
studied, are convinced of the value of health insurance and are interested in 
extending rather than limiting its scope. Much that has been written con- 
cerns controversies rather than principles. European experience indicates 
the desirability of separating insurance covering the costs of medical care, 
from that covering loss of earnings through sickness, and especially from the 
certification of illness as a means of obtaining cash benefits to cover wage 
losses. 

The author reviews the experience in the United States with workmen’s 
compensation insurance, and concludes that health insurance should be built 
not upon this existing form of compulsory insurance, but upon a foundation 
more adequately designed for the purpose. The arguments for voluntary 
or compulsory health insurance are reviewed and evaluated, and the author 
reaches the well grounded conclusion that the welfare of the public and of 
the profession requires that group payment of sickness costs should be 
designed on a compulsory insurance basis. He then lays down what he con- 
siders the basic principles for an American program, which constitute the 
last and most important chapter in the book. These principles begin with 
certain axiomatic truths with which all intelligent people, both lay and 
professional, should find no difficulty in agreeing. These include the state- 
ment that the provision of good medical care to all the population is essen- 
tial to the nation’s well-being, that the cost of sickness should be distributed 
among groups of people and over periods of time, that those who render 
medical care should be adequately remunerated and that the quality of 
medical care should not be sacrificed to economy of service. 

The question before any reader of the book is how many of the 19 princi- 
ples laid down are to be considered essential and desirable for strengthening 
the functional and economic relations between medicine and society. These 
principles are submitted for further study and consideration after the needs 
of this country and the experience here and elsewhere have been examined, 
and it is the hope of the author that his studies will contribute to a further 
understanding of the economic problems which arise out of illness and of 
measures which may be designed to deal with them. There is no doubt 
that a careful reading of the book will fulfill this hope. cs. Bh. 


AKTIVE ENTSPANNUNGSBEHANDLUNG. Ein Neues Therapeutisches Prinzip 
mit Beriicksichtgung der Sprache und Atmung. By Dr. Men. Jou. 
Faust, Hannover. Pp. 112; 20 illustrations and 2 plates. Leipzig: 
Hippokrates-Verlag, G.M.B.H., 1936. Price: Paper, Rm. 5; Bound, 
Rm 6.20. 

Tue author points out that under conditions of nervous tension incident 
both to physical and mental stress there is an increased tonus of all skeletal 


272 
I 
I 
| 
} 


KELLNER: DIE ‘‘ATYPISCHE PNEUMONII 


and probably much involuntary muscle; an increase of tonus that, if the 
cause be excessive, may continue for an increasing time after the exciting 
cause has ceased, and to increasingly higher levels. This increased tonus 
is in no small degree responsible for the various fatigue phenomena from 
which such patients suffer. The author claims that by directing the atten- 
tion of the patient to the excessive tonus of his skeletal muscles and having 
the patient voluntarily relax these muscles frequently, there will result 
not only a great saving of energy and a relaxation of nervous tension but a 
return to normal in the overactive vegetative system as well. Particular 
attention is paid to the mechanisms of breathing and speaking. The 
material is well presented and the argument is convincing. ae 


PSYCHIATRY FOR PrRacTITIONERS. Volume 7 of The Oxford Medicine. By 
various authors. Edited by Henry A. Curisrian, A.M., M.D., LL.D., 
Ss D. Hon.), Hersey Professor of the Theory and Practice ol Physics 
Harvard University; Physician-in-Chief to the Peter Bent Brigham 
Hospital, Boston. Pp. 634, with 12 pages of Supplementary Index. 
New York: Oxford University Press, 1936. Price, $10.00. 

DisorpERS of the mind are among the commonest ills of man. They 
may arise from, or be conditioned by, all kinds of bodily ailments. They 
may give rise to symptoms that will often mislead the physician into a 
diagnosis of somatic disease. It is obvious, therefore, that every practi- 
tioner must be his own psychiatrist in dealing with the great majority of 
the mental problems of his patients. (Parenthetically, it might be said 
with almost equal justice that the psychiatrist needs to be a good inter- 
nist.) This book is therefore a much needed and a very welcome one 
since it has been written by a group of eminent psychiatrists expressly to 
meet the needs of the practitioner of medicine. There are chapters on the 
recognition and the management of the beginning of mental disease, the 
psychiatry of childhood, postencephalitic and posttraumatic behavior dis- 
orders, mental deficiency, the psychopathic personalities, the toxic reaction 
psychoses, paranoia and paranoid conditions, the dementia precox group, 
the manic-depressive type and involutional melancholia, and the psycho- 
neuroses. The several sections are of a uniformly high standard of excel- 
lence; of particular interest to practitioners will be the chapters on the 
beginnings of mental disease and the psychoneuroses. With the possible 
exception of the chapter on the psychopathic personalities, there has been 
avoided the error of bogging down the general medical reader in too much 
technical psychiatric cant. Likewise the writers have taken a broad view- 
point of their subjects, save for an overemphasis on psychoanalysis in the 
chapter on the psychiatry of childhood. The book is warmly recommended, 

R. K. 


Din “atypiscHe’’ PNeumonte. Eine klinisch-réntgenologische und dif- 
ferential-diagnostiche Studie, zugleich ein Beitriig zur Frage der ‘* Grippe”’ 
und des Frihinifiltrats. (Special Vol. 6 der Sammlung Immunitit, 
Allergie und Infektionskrankheiten.) By Dr. mep. FRANK KELLNER, 
Facharzt fiir Lungenkrankheiten, leitender Arzt des Tuberkulosefiir- 
sorgestelle Kassel. Pp. 52; 10 illustrations. Miinchen: Otto Gmelin, 
1936. Prices: Paper, M. 2.70; Bound, M. 3.60. 

Tue author concludes that (1) ‘atypical’? pneumonia is not only a very 
variable but also a relatively frequent disease. The designation “atypical’’ 
s, therefore, misleading and ought to be discarded; (2) many cases of 

grippe”’ are actually such “atypical” pneumonias; (3) a not inconsiderable 
i1umber of cases which have been interpreted as the early infiltrative lesions 
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of tuberculosis are really such “atypical”? pneumonia. These conclusions 
are fully justified on the basis of the author’s extensive personal observa- 
tions, in which close and frequent correlation between clinical and Roentgen 
ray findings was the important procedure, as well as on the basis of evidence 
from numerous sources in the literature. It might be added that many 
experienced clinicians have come to hold the same views. Nevertheless 
our textbooks on medicine have as yet taken almost no cognizance of these 
facts. The author’s is a valuable contribution. mR. KK. 


Tumors or Bone. (Including the Jaws and Joints.) By CHartes F. 
GESCHICKTER, M.D., and Murray M. Cope._anp, M.D., Surgical Patho- 
logical Laboratory, Department of Surgery, Johns Hopkins Hospital 
and University, Baltimore. With Forewords by Dean Lewis, M.D., 
Professor of Surgery, Johns Hopkins Hospital and University, and the 
Late JoserpH Coir BLoopGoop, M.D., Former Clinical Professor of 
Surgery, Johns Hopkins Hospital and University, Baltimore. Pp. 832; 
525 illustrations. Revised edition. New York: The American Journal 
of Cancer, 1936. Price, $6.00. 

Tue need for a new edition of such a large book on such a specialized 
subject after the short span of 5 years is both a tribute to its original value 
and a confirmation of the wisdom of its publishers in distributing it at a 
relatively low price. Richly illustrated with excellent roentgenograms and 
histologic sections (both superior to those of the first edition), it provides 
much food for instruction and thought for students of this phase of neo- 
plasia. With emphasis on the relation of normal bone formation to tumor 
development, a classification is offered based on: (1) Tumors related to 
osteogenesis (whether, a, derived from precartilaginous connective tissue 
or, 6, related to growth subsequent to chondrification); and (2) tumors of 
non-osseous origin (such as Ewing’s endothelial myeloma, multiple mye 
loma, fibrosarcoma, neurogenic sarcoma and metastatic carcinoma). The 
25 chapters in the main follow this sequence, with forewords on clinical 
interpretations (Dean Lewis) and rules for diagnostic and therapeuti 
procedures (Bloodgood). The simplicity that is expressed as an aim in 
the preface would be distinctly furthered if stricter use of synonymous 
terms were observed in the chapter headings, classification (p. 2) and the 
text. For this revised edition, the section on non-osseous tumors has had 
to be rewritten and new chapters added on tumors of the cranial bones 
jaws, and tendon sheaths, joints and burs. The supplementary chapters 
on bone diseases have also been enlarged (56 pages). It should be unneces 
sary to add that this book is an extremely valuable addition to the study 
of neoplasia, and a necessity for those dealing with bone tumors. 


FricipITy IN WomeEN. Its Characteristics and Treatment. By Dr 
Epuarp HirscHMANN and Dr. EpmMuNpD BeRGLER, Director and Assist 
ant Director, respectively, of the Psychoanalytic Clinic in Vienna 
Authorized translation by Potty Leeps Wei, of New York. Pp. 76 
Washington: Nervous and Mental Disease Publishing Company, 1936. 
Price, $2.00. 

THis monograph on Frigidity in Women by Hitschmann and Bergler 
has been sympathetically translated by P. L. Weil. The authors believ: 
this widespread sex inversion is of a curable nature and may be overcom: 
by a Freudian psychoanalysis. As a basis of study they portray the 
characteristics of female sexual life and its aberrancies. They have define: 
a concept of frigidity, discussed the symptoms and labelled the types o 
this inhibition. 
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Case records are introduced to bear out the contention that cures may 
be made through the methods of Freud. The enlightment through sex 
education of the growing girl and young woman will, the authors believe, 
do much to prevent this type of neurosis in marriage. nF 


A Text-Book oF PuysioLoGy. For Medical Students and Physicians. By 
Witiiam H. Hower, Pxa.D., M.D., Se.D., LL.D., Emeritus Professor 
of Physiology in The Johns Hopkins University, Baltimore. Pp. 1150; 
308 illustrations. Thirteenth edition, thoroughly revised. Philadelphia: 
W. B. Saunders Company, 1936. Price, $7.00. 

As in previous editions of this work, a fairly good balance is maintained 
in including approved new material and withholding that which has not 
been sufficiently evaluated by specialists; in this way the size of the book 
has been but little increased in recent years. Admitting that it is impos- 
sible to satisfy everyone, the Reviewer feels, however, that more of the 
newer work should have been admitted, especially the newer work that 
modifies the statements that were added to recent editions. The steadi- 
ness of the demand for this premier American textbook on the subject is 
shown by the ability of the publishers to bring out a new edition biennially 
before the World War and triennially for the last seven editions. 


EK. K. 


NEW BOOKS. 


A Textbook of Medicine. By CHARLES PHILLIPS Emerson, M.D., Research 
Professor of Medicine, Indiana University; Formerly Associate in Medi- 
cine and Medical Resident, Johns Hopkins Universtity and Hospital, 
ete. Pp. 1296. Philadelphia: J. B. Lippincott Company, 1936. 
Price, $8.00. 

Greek Medicine. Volume XVIII of Clio Medica. By FrepD B. Lunp, M.D., 
Boston, Mass. Pp. 161; 7 illustrations. New York: Paul B. Hoeber, 
Inc., 1936. Price, $2.00. 

The Practice of Medicine. By JoNaTHAN CAMPBELL Meakins, M.D., 
LL.D., Professor of Medicine and Director of the Department of Medi- 
cine, MeGill University; Physician-in-Chief, Royal Victoria Hospital, 
Montreal, etc. Pp. 1343; 505 illustrations (35 in color). St. Louis: 
The C. V. Mosby Company, 1936. Price, $10.00. 

The Life and Convictions of William Sydney Thayer, Physician. By Epiru 
Girtines Rei. Pp. 243; illustrated. New York: Oxford University 
Press, 1936. Price, $2.50. 

Cosmetic Dermatology. With Dictionary of Ingredients; Discussion of 
Anatomic, Physiologic, and Pharmacologic Bases of Cosmetic Applica- 
tion; “Shelf-tested” Formulary; and Appendices on Odor and Color in 
Cosmetics. By Herman GoopMan, B.S8., M.D. Pp. 591. New York: 
McGraw-Hill Book Company, Inc., 1936. (No price given.) 

Applied Dietetics. For Adults and Children in Health and Disease. By 
SanrorD Bium, A.B., M.S., M.D., Head of Department of Pediatrics, 
and Director of Research Laboratory, San Francisco Polyclinic and Post- 
Graduate School. Pp. 408. Philadelphia: F. A. Davis Company, 
1936. Price, $4.75. 

ipplied Dietetics. The Planning and Teaching of Normal and Therapeutic 
Diets. By Frances Srern, Chief of Food Clinic, The Boston Dispens- 
ary; Assistant in Medicine, Tufts College Medical School, etc. Pp. 263; 
many tables and charts. Baltimore: The Williams & Wilkins Company, 
1936. Price, $3.50. 
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Mode rn Treatment and Formulary By Epwarp A. Mi LLEN, gis M.D., 
F.A.C.S., Assistant Professor Pharmacology and Physiology, Philadel- 
phia College of Pharmacy and Science; Lieutenant Commander, Medical 
Corps, U. 8. Naval Reserve. Foreword by Horatio C. Woop, Jr., 
Professor of Therapeutics in University of Pennsylvania, Graduate 
School of Medicine; Professor of Pharmacology and Physiology, Phila- 
delphia College of Pharmacy and Science. Pp. 707. Philadelphia: 
F, A. Davis Company, 1936. Price, $5.00. 


Diseases of the Coronary Arteries and Cardiac Pain. Edited by Ropert 
L. Levy, M.D., Professor of Clinical Medicine, College of Physicians and 
Surgeons, Columbia University; Associate Visiting Physician and Car- 
diologist, Presbyterian Hospital, New York City. Advisory Editorial 
Committee: ALrrep E. Conn, James B. Herrick, Cart J. WIGGERs; 
14 Contributors. Pp. 445; 97 illustrations. New York: The Macmil- 
lan Company, 1936. Price, $6.00. 

Skin Diseases in Children. By GeorGE M. MackKekr, M.D., Professor of 
Clinical Dermatology and Syphilology, New York Post-Graduate Medi- 
cal School, Columbia University, and Anthony C. Cipallaro, M.D. 
Associate in Dermatology and Syphilology, New York Post-Graduate 
Medical School, Columbia University. Pp. 344; 153 illustrations. New 
York: Paul B. Hoeber, Inc., 1936. Price, $5.50. 


Atlas of Human Anatomy. With Explanatory Text. By Jesse Ferrine 
Wituiams, M.D., Columbia University. Colored Illustrations by Franz 
Forhse, University of Berlin, Max Brédel and Leon Schlossberg, Johns 
Hopkins University. Pp. 64. New York: Barnes and Noble, Inc., 
1935. Price, $2.00. 

The Physiology and Pharmacology of Lhe Pitwitary Body. By H. B. VAN 
Dyker, Professor of Pharmacology, Peiping Union Medical College, 
Peiping, China. Pp. 577; 55 illustrations. Chicago: The University 
of Chicago Press, 1936. Price, $4.50. 

International Clinics. Vol. IV. Forty-sizth Series. 1936. Edited by 
Louis Hamman, M.D.,. Visiting PI ysician, Johns Hopkins Hospital, 
Baltimore, Maryland, with 14 Collaborators. Pp. 351; many illustra- 
tions and 1 colored plate. Philadelphia: J. B. Lippincott Company, 
1936. 

A Health Education Workbook. For Teachers, Parents, Nurses and Social] 
Workers. By KaTHLEEN WILKINSON WoorTreNn, M.A., Professor of 
Health; Head, Department of Health and Physical Education, Georgia 
State College for Women, Milledgeville, Ga. Pp. 273. New York: 
A.S. Barnes & Co., Inc., 1936. Price, $1.50 (Paper Binding). 

Cardiovascular Disease. A New Aspect of Cause and Treatment. By 
JosepH H. Scurup, M.D., Dubuque, lowa. Pp. 20. Privately pub- 
lished, 1936. Price, 12c. 


Bones. A Study of the Development and Structure of the Vertebrate 
Skeleton. By P. D. F. Murray, M.A., D.Sc. Pp. 203; 45 illustrations. 
Cambridge: At the University Press; New York: The Macmillan 
Company, 1936. Price, $2.50. 


Lectures on Embolism and Other Surgical Subjects (The Abraham Flexner 
Lecture, Series No. 4). By GunNAr Nystrom, M.D., Professor of Sur- 
gery, University of Uppsala, Sweden; Chief of the Surgical Clinic and 
Director of the University Hospital, Uppsala. Pp. 213; 22 illustrations. 
Baltimore: The Williams & Wilkins Company, for Vanderbilt Univer- 
sity, 1936. Price, $3.00. 
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On the Incidence of Anwsthetic con and Their Relation to Basal 
Varcosis. By C. J. M. Dawknrns, M.A., M.D., B. Chir., D.A., Anwesthe- 
tist to the Dental Denertaent, Middle ‘sex Hospital; Anesthetist to 
Hampstead General Hospital and to Paddington Green Children’s Hos- 
pital, ete. Foreword by JosepH BLomrFieLp, P.B.E., M.D. Pp. 56. 
London: John Murray for the Middlesex Hospital Press, 1936. (No 
price given.) 

“The prevailing use of basal narcosis has reached the point at which anzesthetists 
are well advised to take deliberate stock of the present results of practice, and to 
try and discern what disadvantages, if any, they are incurring to pay for the 
undoubted benefactions of preliminary sedation. Dr. Dawkins’ thesis is a most 
valuable instrument towards this end.’’ (From the Foreword 

Volkserziehung im Dritten Reich. Manneszucht und Characterbildung. 
By Hans Suren, Major a. D. Pp. 155. Stuttgart: Franckh’sche 
Verlagshandlung. Price, Rm. 2.80. 

This book gives outlines for the education of German youth through disease and 
character building. 

Elementary Pathology. An Introduction to the Process of Disease. By 
8S. THompson, Pathologist, Selly Oak Hospital, Birmingham; 
Formerly Lecturer in the Department of Pathology, University of Bir- 
mingham and Pathologist, Queen’s Hospital, Birmingham. Pp. 74; 29 
illustrations and 3 colored plates. Price, 10/6. 

Vedical Classics, Vol. 1, No. 1. (Ten Issues a Year). Compile id by EMER- 
son Crossy Ketty, M.D., of the Department of Surgery, Albany Medi- 
cal College. Pp. 78; illustrated. Baltimore: The Williams & Wilkins 
Company, 1936. Price, $10.00 per volume. 
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Allergic Diseases. Their Diagnosis and Treatment. By Ray M. BALyerat, 
M.A., M.D., F.A.C.P., Associate Professor of Medicine and Lecturer 
on Diseases Due to Allergy, University of Oklahoma Medical School; 
Chief of the Allergy Clinic, University Hospital, ete. Assisted by RALPH 
Bowen, B.A., M.D., F.A.A.P., Chief of Pediatric Section, Balyeat Hay 
Fever and Asthma Clinic, Oklahoma City. Pp. 516; 132 illustrations 
(8 in color). Fourth Edition, revised and enlarged. Philadelphia: 
IF’. A. Davis Company, 1936. Price, $6.00. 

The Principles of Bacteriology and Immunity. By W. W. C. Toptey, 
M.A., M.D., M.sSc., F.R.C.P., F.R.S., Professor of Bacteriology and 
Immunology, University of London; Director of the Division of Bac- 
teriology and Immunology, London School of Hygiene and Tropical 
Medicine, and G. 8. Witson, M.D., F.R.C.P., D.P.H., Professor of Bac- 
teriology and Applied Hygiene, University of London, London School 
of Hygiene and Tropical Medicine. Pp. 1645; 276 illustrations and 
192 tables. Second Edition. Baltimore: William Wood & Co., 1936. 
Price, $12.00. 

Vanual for the Medical Services of the Peiping Union Medical College Hos- 
pital. Edited by F. R. Drevarpr, Head of the Department. Pp. 204; 
3 plates. Fifth Edition, revised by the Staff of the Department of 
Medicine. Peiping: n.p., 1936. Price, $1.50. For sale by the Stores 
Division, Peiping Union Medical College, Peiping, China. 

“This Manual, as its title indicates, is intended primarily for the use of the staff 
of the Medical Services of the Peiping Union Medical College Hospital, especially 
for the resident staff, and for students. It embodies the practice of this institution 


in the examination and treatment of patients on the services administered by the 
Department of Medicine.”’ (From the Editor’s Preface.) 
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THE HEMORRHAGIC TENDENCY OF OBSTRUCTIVE 
JAUNDICE. 


ALTHOUGH Petit® published his discussions on biliary obstruction in 
1743 and Bobbs® performed the first cholecy stotomy in IS6S, it was not 
until 1891 that the first good description of the hemorrhagic tendency in 
obstructive jaundice was given, by Smith.” The cause of the hemor- 
rhage has never been understood even though many theories have been 
advanced in an attempt to explain it. Studies of the bleeding time and 
coagulation time of the blood in the jaundiced patient give no informa- 
tion as to whether bleeding will or will not occur after operation. Cer- 
tain of the patients with ductal obstruction for variable periods exhibit 
no evidence of an increase in the clotting time of shed blood. Others 
have alterations of the clotting time so that shed blood does not coagu- 
late in the normal period of time, as estimated by one method or another. 
There appears to be some change from the normal in clot retraction. 
However, patients with a prolonged clotting time are not necessarily 
the ones who bleed after operation. In a study of the hemorrhagic 
tendency in patients with bile-duct obstruction Bancroft, Kugelmass 
and Stanley-Brown? found that the coagulation and bleeding time were 
of very limited value in prognosticating postoperative hemorrhage. 

It is well known that fatal hemorrhage in obstructive jaundice is 
rare prior to operation. There is, moreover, no absolute parallelism 
between the duration of the jaundice and the tendency to hemorrhage. 
In general, it is believed that the greater the liver injury the greater is 
the tendency to postoperative hemorrhage. It is for this reason that 
bleeding occurs more frequently in patients with obstructive jaundice 
from malignant lesions, especially when the malignancy also involves 
the liver, 
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The degree of bile-pigment retention in the blood is not always a 
criterion of a hemorrhagic tendency, but hemorrhage is more frequently 
jaundiced patients. We have recently observed 


fatal hemorrhage M a patient with a long standing biliary fistula and 
such cases have been reported by Linton®’’ and Judd, Snell, and 
Hoerner?’. 

There can be little doubt but that in general, surgeons are agreed that 
the more severe the liver injury the greater the tendency to post- 
operative bleeding. That long-standing obstruction and infection can 
cause a variety of degenerative hepatic lesions cannot be doubted. It is 
also generally agreed that hemorrhage is rare in hemolytic or catarrhal 
jaundice. In each of these conditions liver injury is rarely a prominent 
feature of the disease. 

Calcium Many years ago Mayo-Robson™ suggested that the ad- 
ministration of calcium salts would be beneficial in restoring a dis- 
turbed calcium balance in the jaundiced patient. It was apparently 
his opinion that the bilirubin which was present in the serum in ob- 
structive jaundice bound the calcium so that it was not available for the 
process of blood clotting. Because calcium is known to play a part in 
the coagulation of blood, its use became widespread even though, with 
one exception, no one has demonstrated a calcium deficiency in ob- 
structive jaundice in the clinical patient as a routine finding. 

Perhaps Mayo-Robson believed that the bile pigment which was 
eliminated in the urine of the patient with obstructive jaundice carried 
with it calcium from the serum. It may be stated that there are not 
now available any studies on calcium excretion in the urine of jaundiced 
patients. 

Buchbinder and Kern‘ have reported a progressive decrease in serum 
calcium in experimental jaundice. They used young puppies. They 
also reported 3 patients with jaundice who had low serum calcium values 
which returned to normal with a decrease of the jaundice. The data of 
these workers and of Kirk and King™ and Carr and Foote® stand alone 
in this respect in the wealth of data which has now been accumulated. 
King and Stewart” suggested that the calcium combined with the bile 
pigment to render it less toxic, and King, Bigelow and Pearce” sug- 
gested that when the calcium combined with the billirubin, less calcium 
was available for the clotting process. 

Ravdin, Riegel and Morrison®? found no appreciable reduction in the 
serum calcium of jaundiced patients and dogs. Snell, Greene and Rown- 
tree“ reported similar findings, as did Halverson, Mohler and Bergeim,"’ 
Koechig,” and Walters and Bowler“. 

Several papers have appeared which have attempted to differentiate 
the rdles of ionizable and non-ionizable calcium in the clotting process. 
Vines® came to the conclusion that ionized calcium is not necessary in 
the clotting process. The addition of oxalate, citrate or fluoride to 
normal blood in amounts chemically equivalent to the total calcium of 
the blood does not inhibit coagulation. Vines believed that the above 
anticoagulants all inhibited clotting primarily, by combining with a 
calcium-containing complex; the amount of anticoagulant required to 
neutralize the action of the complex was in each case in excess of the 
chemical equivalent of the calcium attached to it. 
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Stewart and Percival® studied the delay in coagulation of ox blood 
after mixing it with varying amounts of anticoagulants, citrate oxalate, 
fluoride, and so forth. They decided that ionizable calcium had nothing 
to do with coagulation; if anything, it lengthened the coagulation time. 
They, however, did believe that a complex protein-calcium compound, 
the identity of which they did not determine, played a definite part in 
the clotting process. 

Gunther and Greenberg" have very thoroughly reviewed the relation- 
ship of the serum calcium to jaundice and have concluded that there is 
no proof of a calcium deficiency in obstructive jaundice, nor any direct 
proof that the diffusible or non-diffusible calcium was in any manner 
deficient. Only in those instances where there existed a considerable 
change in the serum proteins was there any alteration in the serum 
calcium distribution from the normal. There can be no doubt but that a 
low serum protein is occasionally observed in the jaundiced patient but 
there are no data which lead one to expect that these are the patients 
that may bleed after operation. In our experience, there has been no 
correlation between low serum protein, a normal or reduced serum 
calcium and the hemorrhagic tendency. 

The available information on the effect of hypo- and hypercalcemia 
on the coagulation time of man or dog shows no constant change from 
the normal. We have observed a normal coagulation time in a young 
girl with parathyroid tetany who had a serum calcium concentration of 
5.2 mg.%, as well as in a patient with hyperparathyroidism who has 
serum calcium concentration of 15.4 mg. %. 

Our data do not agree with the results obtained by Gordon and 
Cantarow” and Cantarow, Dodek and Gordon’ who found that para- 
thyroid extract given to normal and jaundiced patients caused a con- 
sistent reduction in the coagulation time. 

Since Whipple*® and Walters,“ independently, suggested the use of 
calcium solutions in the pre-operative preparation of jaundiced patients, 
it has been customary to use a solution of calcium salts intravenously 
before operation, in the majority of clinics in this country. If calcium 
salts are of definite value in preventing hemorrhage in these patients the 
mechanism by which they may act is not as yet understood. In view of 
the evidence that a serious calcium deficiency never exists, their value 
is indeed doubtful. 

It is highly likely that many of those who use calcium are influenced 
by the old suggestion of Wright®** that calcium salts were useful in 
controlling internal hemorrhage and the hemorrhage of the hemophiliac, 
conditions for which they are no longer used. Undoubtedly the observa- 
tion of Lee and Vincent* that the addition of calcium chloride to the 
blood of jaundiced patients in vitro shortened the coagulation time in- 
fluenced many clinicians. Whatever may have been the factors which 
led to the popularity of calcium therapy in the pre-operative preparation 
of the jaundiced patient, the fact remains that for a number of years in 
the face of evidence to the contrary, we were lulled to a sense of false 
security. 

Fibrinogen. It is supposed by some investigators that in the presence 
of obstructive jaundice there might exist a deficiency of available 
fibrinogen since obstruction of the common duct results in a variable 
degree of liver damage, 
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The important part which the liver plays in maintaining the blood 
fibrinogen level has been studied by Foster and Whipple," Howe,'* 
Mann and Bollman,*® McMaster and Drury,”* and others. Although 
there is agreement that the liver is the chief source of the blood fibrino- 
ven, it is generally agreed that the degree of liver damage necessary to 
produce a fall in the fibrinogen level is considerably greater than that 
met in simple obstructive jaundice. Various conditions often associated 
with obstructive jaundice, anemia, infection and tissue damage, are in 
themselves often associated with an increase in the blood fibrinogen. 
Colbeck'’ reported low values for fibrinogen in cases of obstructive 
jaundice. 

Moss,” on the other hand, in a very interesting study investigated 
the fibrinogen in experimental obstructive jaundice and concluded 
that there existed no deficiency of fibrinogen in this condition. We are 
in complete agreement with his findings®’. 

Repeated studies of the blood fibrinogen in patients and dogs with 
obstructive jaundice have shown, as a rule, an increase rather than a 
decrease in the fibrinogen content. These studies have recently been 
repeated and confirmed by Eagle” 

Sedimentation Rate. In 1930, Linton’ reported that the sedi- 
mentation rate of the blood would offer information of prognostic 
importance; but the sedimentation rate may be profoundly altered 
by so many factors coincidentally associated with obstructive jaun- 
dice that it seemed hardly possible that this test would prove of 
value. Anemia, infection, tissue injury and dehydration are frequently 
present; and, although each of these may affect the sedimentation rate, 
it may play little or no part in preventing the blood from clotting 
normally. The subsequent studies of Clute and Veal® and Carr and 
Foote’ show that this method is not reliable in determining the 
presence of an hemorrhagic tendency. The method has been used ex- 
tensively and while changes in the sedimentation rate may be of some 
value they cannot be relied upon to indicate the presence of the hemor- 
rhagic tendency. ‘To place such reliance on the data so obtained as to 
neglect adequate pre-operative preparation is to court disaster. 

Changes in Protein Metabolism. It would appear that the hemor- 
rhagic tendency of the patient or animal suffering from an obstruction 
of the common bile duct is not due to deficiency of any known substance 
in the blood which normally takes part in the clotting mechanism. It 
has, however, been suggested by Carr and Foote® that “taurine, 
cysteine and related products are the protein products which most 
probably back up in the blood and collect in sufficient concentration in 
the circulating plasma to cause changes in the clotting mechanism.”’ 
Thus, these authors believe that the hemorrhagic tendency in obstruc- 
tive jaundice is due to the addition of an inhibiting substance which 
affects the clotting process. 

The chemical evidence adduced by Carr and Foote® for the réle of 
cysteine in the hemorrhagic tendency of obstructive jaundice is some- 
what difficult to evaluate. The suggestion concerning the conversion of 
cysteine into dextrose is on quantitative grounds inadmissible, the 
amounts of dextrose which could possibly be derived from such a source 
being negligible. Furthermore, while sulphates are the normal products 
of cysteine and cysteine metabolism we are not aware of any evidence 
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that sulphites are end products. The statement that “sodium plumbite 
will convert cysteine to disulphids” is not in agreement with the facts 
known to us. 

The evidence presented for the isolation of bromphenylmercapturic 
acid lacks definite proof. Moreover, there does not appear to be suffi- 
cient quantitative distinction between the amount of this compound 
produced by jaundiced dogs and that produced by normal dogs under the 
same experimental conditions. It is to be regretted that the figures 
showing an increase in the ethereal sulphates in the later stage of the 
disease, as mentioned by the authors, were not given. 

It has been our experience that in patients with complete common 
duct obstruction hemorrhage prior to operation is of much rarer occur- 
rence than postoperative hemorrhage. Rather have we observed that 
hemorrhage occurred at a time when bile was flowing freely from the 
common duct and the liver had had a chance again to resume, at least 
partially, its normal function. 

It is a well-known fact that the administration of glucose profoundly 
affects the blood-guanidine concentrations observed after the liver 
necrosis caused by chloroform and carbon tetrachloride. 

Should the mercaptans prove to be an important factor in the hemor- 
rhage of obstructive Jaundice, the rationale of glucose therapy is still 
further strengthened since Abderhalden and Wertheimer! found that 
animals receiving brombenzene excrete practically no bromphenyl- 
mercapturic acid when on a high-carbohydrate diet. 

It is unfortunate that with so little factual evidence in favor of this 
theory it should have been so readily accepted. Much of the reasoning 
advanced by the authors was admittedly theoretical when applied to the 
data obtained from experiments. It is to be hoped that additional data 
will be published in order that we may determine whether the data fit 
the theory. It would have been best had the theory been built around 
the evidence. 

Ivy or Venous Pressure Bleeding Time. I[vy, Shapiro and Melnick'® 
point out the unreliability of judging “ bleeding tendency”’ in jaundice 
by a study of blood coagulation factors, such as changes in calcium, 
platelets, thrombin, fibrinogen, sedimentation rate, and by the use of the 
Kugelmass “ clotting index.”’ They have discussed the determination of 
blood coagulation time as an index of the bleeding tendency and state 
that from a study of medical literature the conclusion is that “ the 
only condition in which a prolonged coagulation time is diagnostic 
is hemophilia.”” Nevertheless, they studied coagulation time in jaun- 
diced patients by four different methods. All the cases studied except 
one had normal coagulation times. 

Ivy and his associates'® believe that the only determination of value 
in deciding whether the patient will bleed, is a determination of actual 
bleeding time. The method which they have used is as follows: A cuff 
of a sphygmomanometer is applied around the arm, with a pressure of 
10 mm. of mercury, enough to cut off effectively the venous return. 
The ordinary Duke puncture is made in the skin of the forearm near the 
elbow over the pronator muscles and the time at which bleeding stops is 
noted. The use of the cuffs, by increasing pressure in the capillaries 
and arterioles eliminates the factor of “capillary tonus’”’ and gives a 
situation “comparable clinically when ether, shock, operative trauma, 
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etc., results in capillary paresis and bleeding.”” Normal bleeding time 
averaged about ISO seconds. “When the method was tried on a num- 
ber of cases of Jaundice, it was found that often, when the Duke’s 
bleeding time was normal, the venous pressure bleeding time was 
definitely prolonged.” These cases were frequently found to be ones 
which later bled either spontaneously or after operation. 

The Effect of Viosterol in Jaundice. McNealy, Shapiro and Mel- 
nick*® studied 810 unselected cases. These patients had common duct 
stones, cirrhosis of the liver with jaundice, toxic hepatitis, catarrhal 
jaundice, primary and metastatic carcinoma of the liver, or carcinoma 
of the bile ducts or head of the pancreas. Others had liver damage but 
no jaundice, cardiac decompensation, various types of blood dyscrasias, 


purpuras, anemias, or hemorrhage after tonsillectomy. The authors 


concluded that no single method of predicting the bleeding tendency is 
applicable to all types of hemorrhagic diatheses, but that in jaundice 
or any liver deficiency the only reliable criterion is a bleeding time of 
more than 240 seconds by the Ivy method. They believe that the 
mechanism of this is the fragility of the clot in hepatic insufficiency. 
The pressure of 40 mm. of Hg is sufficient to cause lack of fixation of the 
clot, or to detect a latent failure of small blood vessels to contract and 
retract normally. 

They found viosterol of value in reducing the bleeding time in: (1) 
operation for cholecystectomy or choledochotomy; (2) exploration for 
malignancy; (3) medical cases of gall-bladder disease or common duct 
stone; (4) catarrhal jaundice; (5) cirrhosis of the liver, if the disease 
is not too far advanced. 

They found viosterol of no value in: (1) medical cases of malignancy; 
(2) jaundice due to cardiac decompensation, pneumonia, toxic hepatitis, 
Banti’s disease or portal thrombophlebitis; (3) blood dyscrasias, such 
as pernicious anemia, leukemia, secondary anemia, hemophilia, purpura, 
scurvy, and endocarditis. 

The disturbances in vitamin utilization and storage in obstructive 
jaundice require further study. 

Glucose. The simultaneous use of glucose and calcium in the pre- 
operative preparation of the jaundiced patient has resulted in a marked 
decrease in the incidence of postoperative hemorrhage. Since no 
deficiency exists in the serum calcium in the majority of patients with 
obstructive jaundice it seems highly possible that the beneficial effect 
of the pre-operative treatment may be ascribed to the use of glucose prior 
to operation. 

As early as 1894, Wright®”’ had observed a decrease in the coagulation 
time after the ingestion of a meal; 30 years later, Cannon and Gray® 
showed that adrenalin, which mobilized the blood sugar, caused a re- 
duction in the coagulation time. In 1929, Partos and Svec* reported a 
direct relationship between the blood sugar concentration and the coagu- 
lation time; but until our earlier studies*®* were published no data 
existed on the effect of glucose alone on the coagulation time of the 
jaundiced patient. In the studies prior to our report (Schreiber*, 
Kehr#, Walters’, Whipple’, and Mayo*), the use of glucose in the 
pre-operative preparation of jaundiced patients was invariably associated 
with the administration of calcium to prevent hemorrhage. 

Our earlier observations on the effect of glucose on the coagulation 
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time have been confirmed and extended and we have found no reason 
to alter our conclusions that glucose alone, given intravenously or by 
mouth, favorably affects the coagulation time in both the normal and 
jaundiced dog and in patients with obstructive jaundice when the liver 
damage is not too great. Following glucose therapy the abnormal clot 
retraction so often observed in jaundiced patients approaches the nor- 
mal in appearance. 

Later studies by Cowan and Wright" confirmed in the main our find- 
ings. These investigators, however, believe that the effectiveness of the 
glucose is directly related to the rise in the serum calcium which they 
found to follow the glucose injection. ‘This is not a consistent finding 
nor does it always parallel the rise in blood sugar or the decrease in the 
coagulation time. Furthermore, since the injection of calcium intra- 
venously in larger amounts than that mobilized by an injection of glu- 
cose has little effect on the coagulation time, we are not at all sure that 
their statement that “the effectiveness of the increased calcium called 
forth by the glucose injection in reducing the coagulation time would 
indicate that this freshly released calcium was in a more readily avail- 
able form for taking part in the clot formation than that already present 
in the blood, particularly in cases of jaundice.” The data given by 
Cowan and Wright are too few for generalizations, but they are inter- 
esting in that they confirm our observations on the effect of glucose on 
the coagulation time. It is not possible from the available data ade- 
quately to explain the action of glucose on the clotting process. 

The Use of Blood in Preventing and Controlling Hemorrhage. It is 
not known who first used transfusions in the postoperative bleeding of 
jaundiced patients. Since the history of the widespread use of blood 
covers less than two decades it is reasonably certain that this thera- 
peutic procedure is of relatively recent date. A survey of the literature 
discloses very few references to the use of blood in the pre-operative 
preparation of these patients. 

The beneficial effects of transfusion in the presence of a hemorrhagic 
tendency are well known. They must vary, depending upon the cause of 
the hemorrhagic diathesis. It was believed for a time that in the 
hemorrhage associated with operations on the jaundiced patient they 
were the result of the sodium citrate which was used as an anticoagu- 
lant. Indeed, for a time intramuscular injections of sodium citrate were 
used in the pre-operative preparation of the patient. It was then 
demonstrated that unmodified blood was just as, or even more, effi- 
cacious. 

In 1930, and again in 1935, we®* called attention to the value of 
blood in the pre-operative preparation and postoperative care of the 
jaundiced patient. It was stressed that the primary attention should be 
directed against the hemorrhagic tendency before bleeding occurred 
More recently, Judd, Snell and Hoerner*’ have supported this view. 

Judd and his coworkers”’ have called attention to the possibility of 
anoxemia being a factor in the condition which the jaundiced patient 
presents. Rich,*’ Rich and Resnick,** Campbell,’ and Rosin ** have 
pointed out the changes in the liver cells after subjection to oxygen 
lack. 

Snell® has reported on the anoxic type of anoxemia which is present in 
chronic liver disease of the advanced type. He believes that the degree 
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of oxygen unsaturation of the blood in general reflects the condition 
of the patient. Judd and his associates’ suggest that in the anoxic type 
of anoxemia, oxygen therapy be used, while if the anoxemia is of the 
anemic type transfusion also is indicated. 

The general specific effects of the transfusion of blood in these cases 
are at times difficult to dissociate. There may be a deficiency in the 
OX) genation of hemoglobin, in the oxygen carrier, or in the blood flow. 
The portal stasis which Rous and Larimore*® showed to exist in ob- 
structive jaundice will still further add to an oxygen lack in the liver 
lobules. Recently Goldschmidt, Ravdin and Lucké'* have shown a 
marked reduction of the oxygen saturation of the portal and hepatic 
venous blood during anesthesia with volatile anesthetics without ductal 
obstruction. The reduction of available oxygen to the liver cells from a 
variety of causes undoubtedly still further damages the hepatic 
parenchyma. This is a new approach to an old problem which has 
bafHed investigators and clinicians for a long time. It was only 16 
years ago that it was said that the hepatic parenchyma needed little 
oxygen to survive and function.*! The beneficial effects of a plentiful 
supply of oxygen against the necrotizing effects of certain anesthetics 
were also noted." 

The exact method by which blood transfusion prevents hemorrhage 
in the jaundiced patient and controls it is not as yet understood. It is 
possible that some substance necessary in the normal clotting process, 
aut present not known, may be supplied. It is possible that anoxemia 
may be a direct or indirect factor. This may be in its relation to the 
liver itself or in relation to the general circulatory and systemic effects 
of anoxemia. The trail would seem to be narrowing. 

I. S. Ravprn, M.D. 
C. G. Jounston, M.D. 
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THE EFFECT OF TRYPARSAMIDE ON THE OPTIC NERVE. 


EVER since the introduction of tryparsamide in the therapy of try- 
panosomiasis and of central nervous system syphilis, attention has been 
called to the possibility of optic atrophy resulting from its use. Most 
observers have noted visual disturbances in a certain number of patients, 
usually during the course of the first 4 or 5 injections. Although in 
the majority of cases, the disturbances are transitory in character and 
are not accompanied by any actual objective loss of vision, a few 
patients develop a sudden or gradually progressive reduction in vision 
which is apt to be permanent. No definite agreement has been reached 
as to the exact nature and etiology of the lesion, especially since attempts 
to reproduce the lesion in experimental animals have been essentially 
unsuccessful. Three main questions have been raised: 1, does try- 
parsamide have a direct toxic action on the optic nerve; 2, is the optic 
atrophy essentially a result of the primary disease of the central nervous 
system and, if so, does the tryparsamide activate this disease in or cause 
its extension into the optic nerve, and 3, is the presence of optic atrophy 
a contraindication to the use of tryparsamide? This review is intended 
merely to present an unbiased summary of the attempts which have been 
made to answer these questions. 
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Frequently there has been raised the question of whether atoxyl and 

tryparsamide are more toxic to the optic nerve than are other forms of 
arsenicals used in the treatment of syphilis. Mayer and Smith” quote 
Dancy as saying that “all the ocular changes take place as freque *ntly 
during the use of other arsenicals and the use of tryparsamide is not 
contraindicated in my opinion when we have fundus changes. And it is 
my opinion that changes in vision and fields are temporary. 
Clinical i impressions on this point are varied. Attempts to demonstrate 
a direct toxic action of tryparsamide on the optic nerves of experimental 
animals have been rather unsuccessful. In 1919, Brown and Pearce’ 
studied the toxic effect of tryparsamide in experimental animals. They 
did not report any pathologic changes in the eyes. Young and Loeven- 
hart,’ in the experimental administration of atoxyl, tryparsamide and 
other arsenicals of a similar composition, found ophthalmoscopically 
filling of the optic cups in rabbits, and histologically edema and conges- 
tion of the nerve heads and congestion of the retinal and choroidal ves- 
sels. They believe that arsenicals, such as atoxyl and tryparsamide, 
with an amino group, or a substituted amino group, in a para position 
to the arsenic, produce optic nerve lesions in the rabbit. Organic 
arsenicals with the amino group, or substituted amino group, in the 
ortho or meta position to the arsenic, do not produce nerve lesions. 
They were of the opinion that the drugs which produced the lesions they 
described in animals would produce amblyopia in the human, but they 
did not believe that the amblyopia observed following the clinical ad- 
ministration of tryparsamide is identical with the experimental optic 
injury produced by using large doses of the drug. They stated that they 
knew of only one case without neurosyphilis or trypanosomiasis in 
which amblyopia followed the administration of tryparsamide. How- 
ever, Woods and Moore'® report 6 cases of visual disturbance following 
the administration of tryparsamide to patients with syphilis but with- 
out involvement of the central nervous system. 

In 1934, Lazar’ studied the effect of tryparsamide on the eves of rab- 
bits. Having in mind the statement of Collins and Mayou that the 
toxic effect of arsenates is to be found in the ganglion-cell laver of the 
retina, he examined histologically the retinas of rabbits after a series of 
weekly injections of tryparsamide. He found no pathologic changes. 
In 1 rabbit, killed 10 days after an injection of 1.5 gm. of tryparsamide, 
the retinas showed no marked pathologic changes, but multiple small 
foci of perivascular hemorrhage were present in the chiasm and through- 
out the substance of the brain. The axis cylinders near such foci in the 
chiasm were swollen, distorted and broken up. An extensive hemor- 
rhage was found in the outer sheaths of the optic nerve. In another 
rabbit, edema was present in the retina around the optic disk and round 
cell infiltration and degeneration were noted in the ganglion-cell layer. 
The nervous system in this case showed changes characteristic of an 
endemic type of encephalitis frequently found in laboratory animals. 
Lazar concluded that he could not say with any degree of certainty that 
these changes were caused by the drug. Lazar also examined histo- 
logically the eyes of a man who had lost his vision suddenly following 
tryparsamide 25 years before. The optic nerves were atrophic and 
showed marked increase of intraneural connective tissue and of the sur- 
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rounding pia-arachnoid. The optic tracts were atrophic and showed 
complete absence of myelin with a mild glial proliferation. Multiple 
organized foci of softening were present in the occipital cortex, appar- 
ently the residual of previous hemorrhage. Lazar thought the optic 
atrophy to be syphilitic, though the areas of softening might have re- 
sulted from the toxic action of the tryparsamide. 

In 1935, van den Branden and Applemans'® studied the toxic effect 
of tryparsamide in rabbits with and without experimental trypano- 
somiasis. A single injection of tryparsamide was never found to pro- 
duce optic atrophy. Repeated weekly doses seemed to be more toxic 
to the optic nerves. Tryparsamide apparently produced vascular 
changes in the retina. The changes were more frequent in animals with 
trypanosomiasis than in healthy animals. In their opinion, trypar- 
samide probably lights up an affection of the optic nerves which are 
made more susceptible by the trypanosome infection of the nervous 
system. 

Clinically, the disturbances of vision resulting from the administra- 
tion of tryparsamide to patients with trypanosomiasis are strikingly 
similar to those seen in connection with tryparsamide therapy of 
neurosyphilis. Louise Pearce reported that of 77 patients with 
trypanosomiasis treated with tryparsamide, 9 developed visual impair- 
ment. Six recovered completely; in 3 there was some permanent dam- 


age. In all except 2 of the 9 patients there was severe involvement of 


the nervous system. No visual disturbances occurred in the early 
stages of the disease, irrespective of the system of therapy. On the 
resumption of the administration of tryparsamide after a rest period, 


none of the cases with visual disturbances had a recurrence or increase of 
symptoms. Pearce concluded: “It seems not unlikely, therefore, that 
the individual pathologie condition of the optic structures in advanced 
cases is the principal predisposing factor in the occurrence of the unto- 
ward effect.””, On the other hand, Barlovatz' reported that, in a group 
of 1700 patients with trypanosomiasis treated with tryparsamide, there 
were 11 instances of blindness of rapid onset which remained essentially 
permanent. The loss of vision seemed to be due to the toxic action of 
the drug. Barlovatz mentioned that the preparation used was of con- 
siderable age and he questioned the possibility of a change in its com- 
position. 

The findings of van den Branden and Applemans agree essentiall) 
with those of Louise Pearce. They noted that visual disturbances 
occurred essentially only in patients with abnormal spinal fluids. Of 
70 patients with trypanosomiasis and more than 50 lymphocytes per 
c.mm. of spinal fluid, 21 showed visual disturbances, while of 48 
patients with less than 50 lymphocytes per c.mm. of spinal fluid, only 3 
showed visual disturbances. The visua! disturbances with tryparsamide 
come on less abruptly than with atoxyl, in their opinion, and are usually 
controlled by stopping the drug. With atoxyl, the loss of vision almost 
always progresses to complete blindness. They state that edema of the 
optic disks has been observed in untreated cases of trypanosomiasis, 
which fact lends support to the supposition that tryparsamide may 
simply light up a latent affection of the optic nerves. 

From these reports, it seems apparent that the cases of visual dis- 
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turbance noted in the course of tryparsamide treatment of trypano- 
somiasis may be of two different types, a transitory or mildly progressive 
reduction of vision which may represent the activation of a preéxisting 
lesion in the nerves, and a rather abrupt serious loss of vision without 
much tendency to recovery which may represent a direct toxic action 
on the nerves in a patient with an idiosyncrasy to the drug. It seems 
to me that these same two types of involvement are observed in the 
treatment of neurosyphilis with tryparsamide. Possibly, insufficient 
attention has been paid to the differentiation and appropriate handling 
of these two varieties of optic nerve involvement, although this differ- 
ence has been hinted at in the work of several authors. 

In their first report on the therapeutic use of tryparsamide in neuro- 
syphilis, Lorenz and his co-workers'®" stated that, when tryparsamide is 
used in 5-gm. doses at weekly intervals, after 4 or 5 doses approximately 
10% of the patients complained of dimness of vision. This visual dis- 
turbance was transient in all but 2 of approximately 100 cases. The 
2 in which the loss of vision persisted were far-advanced paretics who 
had had abnormal eyegrounds before treatment. No eye symptoms 
developed in patients to whom 3-gm. doses were given. They stated 
that tryparsamide possesses the potentiality of injuring the optic tracts 
and advised that it should not be used in cases showing degenerative 
changes in the retina. 

In the reports presented to the American Medical Association by 
various neurologists and syphilologists after their first vear of clinical 
use of tryparsamide, the percentage of patients with permanent objec- 
tive loss of vision varied from the less than 1% of Lorenz and his asso- 
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ciates to the 5.5% of Moore and Robinson" and the 13 % (2 of 15 cases) 
reported in the Canadian Medical Journal by Crawford.’ Lorenz and 
his associates noted visual disturbances in 13 of 185 cases of neuro- 
syphilis. In 12, however, the vision returned completely to normal when 
the drug was stopped. Ebaugh and Dickson® reported that 1 of 52 
cases developed optic atrophy following the first course of tryparsamide. 


Of the more than 100 patients treated by Solomon and Viets,'’ 3 de- 
veloped apparently permanent impairment of vision. Cady* tabulated 
the visual disturbances in the various types of neurosyphilis. Thus he 
found that, in a group of paretics and taboparetics, 26% complained of 
visual disturbances and 7% had objective loss of vision. In a group of 
tabeties, 23% had subjective and 10% objective loss of vision. Of cases 
with cerebrospinal syphilis, 26% had subjective and 9 % objective visual 
disturbances. Of 15 patients with optic nerve disturbances 7 became 
worse under treatment. 

Of the more strictly ophthalmologic reports, that of Woods and 
Moore'® was the first to appear. They classified their cases into those 
with subjective complaints, such as dazzling, without ophthalmoscopic 
or visual field changes, and those with objective findings, usually changes 
in the visual fields and occasionally reduction in central vision. They 
noted visual disturbances in 17.8% of 241 patients who had received 
more than 3000 injections of tryparsamide. In 10.6% of the 241 pa- 
tients, objective findings were present. The changes in the visual fields 
were, as a rule, confined to concentric contraction with no change in the 
physiologic blind spot and no scotomas. The constriction of the visual 
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fields usually progressed gradually but was sometimes more acute. 
Two patients developed almost complete blindness within | to 4 days. 
The vision returned practically to normal within 2 to 4 weeks. One 
patient went on to practically complete blindness with advanced 
primary atrophy of the optic nerves. Woods and Moore'® stated that, 
in 80% of the cases, the visual disturbance developed by the time the 
patient had received 5 doses of the tryparsamide. Patients who had 
not reacted unfavorably by that time rarely showed any difficulty after 
further injections. They could establish no relationship between the 
size of the dose and the unfavorable reaction in the optic nerves. The 
majority of the reactions occurred in patients with neurosyphilis, but 
6 were seen in patients without involvement of the central nervous 
system. Of 95 patients without evidence of a preéxisting ocular lesion, 
20. (21%) developed visual disturbances, while of 15 patients with 
definite preéxisting syphilitic lesions of the eyes, 12 of whom had optic 
nerve involvement, 4 (33%) developed visual disturbances. However, 
Woods and Moore felt that “ preéxisting syphilitic disease of the optic 
nerve or retina is not necessarily a contraindication to the use of try- 
parasamide.”” They stated further: “The fact that visual disturbances 
may arise in patients with normal eyes and that they may fail to de- 
velop in patients with outspoken syphilitic eve disease points to direct 
toxic action of the drug on the retina or optic nerve as a factor in their 
causation.”” In support of their belief in the toxic effect of tryparsamide 
on the optic nerves in spite of the absence of central scotomata, Woods 
and Moore note that atoxyl and arsacetin can cause gradual visual 
failure and constriction of the visual fields with no scotomas and no 
special involvement of the papillomacular bundle. The fundi are 
normal at first. Primary optic atrophy becomes visible later. They state 
that Birch-Hirschfeld, Igersheimer, and Sattler and Key have demon- 
strated that the chief action of these drugs is on the peripheral portion 
of the third optic neuron. 

In 1930, Casten* reported a case of loss of vision which he considered 
to be due to the direct toxic action of tryparsamide on the optic nerve. 
A patient with neurosyphilis who had had previously normal vision, 
fields and fundi developed blurring of vision following the second dose 
of tryparsamide. Within 5 days, vision was reduced to light perception. 
Noting that Solomon had reported finding complete demyelinization 
of the optic nerves in a patient who became totally blind after treat- 
ment with tryparsamide, and that Fordyce and Myers had found that 
80% of 50 patients treated with tryparsamide showed arsenic in the 
spinal fluid, Casten employed “forced”? drainage of the spinal fluid 
(140 cc. being removed at one time) in the hopes of removing the arsenic. 
After 4 such drainages, central vision had returned to 20/15 but there 
was some residual contraction of the peripheral fields of the palpebral 
fissure type. 

Lazar did not think that Casten had presented definite proof of 


arsenical poisoning in his case or that the removal of arsenic by spinal 
uid drainage was a factor in the recovery of vision. He stated that 
Cornwall, Bunker and Myers had demonstrated quantitatively that 
there was less arsenic in the spinal fluid after the use of tryparsamide 
than after any other form of arsenical therapy. However, Lazar noted 
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that of 32 patients under tryparsamide therapy, 5 showed permanent 
loss of vision. He said, “ The definite loss of vision so soon after the 
injection of tryparsamide leaves no doubt in my mind of a definite 
toxic effect of the drug on the visual apparatus of certain patients. 
This may cause serious permanent damage to a previously normal 
visual apparatus. Optic atrophy or constricted fields are positive con- 
traindications.”” He suggested that certain patients might be especially 
sensitive to its toxic effects. Two of his patients with loss of vision gave 
positive reactions to intradermal tests with a | to 100,000 dilution of 
tryparsamide, while others with no visual disturbance gave negative 
tests. 

Dise ‘ussing Lazar's paper, Davis mentioned Reese’s opinion that the 
changes in the eyes during the course of treatment are not due to the 
direct toxic action of the drug but are essentially syphilitic though they 
may be accelerated by the liberation of spirochetal toxins or by the 
changes in the tissues resulting therefrom. Davis stated, however, that 
he had observed several cases in which a striking, sudden reduction in 
visual acuity with marked constriction of the visual fields occurred 
and remained permanently, and “that visual changes develop, mostly 
transient, but some of them permanent, after the use of tryparsamide 
cannot be denied.” 

Some of the ophthalmologic reporters on the results of tryparsamide 
therapy feel quite strongly that there is no evidence in support of a 
direct toxic effect of tryparsamide on the optic nerve. Lillie®’, in 1924, 
was the first to emphasize this point of view. Of his 114 cases 13 had 
visual disturbances after treatment (11%). In 9, the disturbances were 
subjective only. Definite decrease in vision and in perimetric fields 
occurred in only 4 (3.5%); 17 of these patients had had no previous 
antisyphilitic treatment. Visual changes were found before treatment in 
50%. Ninety-seven had had previous antisyphilitic treatment. Only 
20% of these showed perimetric field changes (prior to the use of trypar- 
samide). Central scotomas were not found in any case. In Lillie’s 
opinion, ocular changes occurred as often with arsphenamine therapy 
as with tryparsamide. Of 9 cases with primary visual and perimetric 
field defects treated with arsphenamine, 4 became progressively worse, 
2 improved, and 3 showed no change. He concluded that the use of 
tryparsamide is not contraindicated by pathologic changes in the 
fundus and that tryparsamide was no more harmful to the eyes than 
any other form of arsenic. 

In 1925, Roth"® reported his observations on 22 patients treated with 
tryparsamide. In 5 there was no change in the fields, in 12 the fields 
increased in size, and in 5 there was a decrease in the fields (23%). Of a 
group of untreated patients 72 (62%) showed a decrease in the fields 
in the same period of time. Roth stated that in some of the cases de- 
hydration and elimination by sweats and salines seemed to control a 
commencing limitation of the fields. 

In the same year, Neff'* reported on the tryparsamide treatment of 
15 cases with syphilitic eye lesions. He found that only 4 showed de- 
crease in the visual fields, while in 3 the visual acuity improved and in 4 
the visual fields improved. One case of optic neuritis cleared up with 
residual enlargement of the blind spot. He stated, “The evidence of 
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luetic changes of the optic tract do not, in our opinion, constitute an 
absolute contraindication to tryparsamide. In some cases the thera- 
peutic response in the optic tract has been better than that noted under 
arsphenamine or neoarsphenamine.” 

The same view is held by some neurologists and syphilologists. In 
1926, Cady and Alvis* reported on the treatment of ISO cases with 
tryparsamide. Of these patients 153 had normal eves; 8 (5.2%) showed 
visual disturbances which were permanent in only 2 (1.8%); 27 showed 
signs of optic nerve disease; 10 (37%) of which became worse, 4 im- 
proved, and 13 remained the same. Thus, 62% of cases of optic atrophy 
were either arrested or improved by try parsamide. They concluded that 
tryparsamide can be used by experienced persons with comparative 
safety on patients having normal optic tracts, that patients with optic 
involvement such as contracted fields or abnormal fundi are more liable 
to injury by treatment than normal patients but show favorable response 
to treatment if properly controlled, and that the presence of objective 
findings is a contraindication for further tryparsamide for at least one 
month, when it may usually be resumed. 

In 1932, Lees* reported on the treatment of 21 cases of optic atrophy 
with tryparsamide. Treatment was started with iodides for 10 to 14 
days. This was followed by intramuscular injections of bismuth for 
3 to 4 weeks. Then tryparsamide was started in subtherapeutic doses 
of 0.5 gm. to 1 gm., gradually increasing to a dosage of 2 gm. to 3 gm. 
by the fourth or fifth injection if there had been no untoward effects. 
In 4 patients, the treatment could not be continued because of severe 
subjective symptoms; in2 patients there was rapid deterioration of vision, 
apparently due to toxic action of the drug; in 3 patients the progress of 
the atrophy was not affected; but in 12 patients the atrophy was 
apparently arrested for periods ranging from 6 months to 5} years. 
This was considered an unusually high percentage of arrested atrophy 
under any form of therapy. 

After the treatment of 500 cases of neurosyphilis with tryparsamide, 
Lees is satisfied that the visual complications following its use are of 
minor importance in patients with normal sight and can be reduced 
practically to zero by proper interpretation of visual symptoms and by 
checking the fields and visual acuity at intervals during the course of 
treatment. He states that he had to stop treatment because of perma- 
nent damage to the eyes in only 5 cases (1%). Tryparsamide rarely, 
if ever, causes any damage to the optic nerve, in his opinion, if only 
therapeutic doses are administered and if appropriate measures are taken 
to prevent a Herxheimer reaction during the first few injections. He 
thinks that it is important not to continue its administration for a period 
of more than 8 to 10 weeks without giving an interval of 1 month’s 
rest. The amount administered during each course should not exceed 
24 gm. in an average adult male. 

In 1934, Mayer and Smith” reported favorably on the tryparsamide 
treatment of 87 cases. No objective visual changes were observed in 
34 cases of asymptomatic neurosyphilis and in 4 cases of meningo- 
vascular syphilis. Of 20 cases of tabes and 14 cases of paresis, 1 in each 
group showed a temporary contraction of the visual fields with a subse- 
quent return to normal. They treated also 15 cases of optic atrophy. 
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Only 3 of these showed progression of the visual changes; 2 returned 
later to their original state and in only 1 did the vision show permanent 
prog ressive impairment. 

Also in 1934, Lillie*’ confirmed his previous impression of the effect 
of tryparsamide on the optic nerves. He reported a group of cases _— 
ing a palpebri al, gen contraction of the visual fields which he be- 
lieves is seen only in patients with syphilis of the central nervous sys- 
tem. Histologic i such cases show a perineuritis of the optic nerves 
with resulting diffuse degeneration most marked in the periphery and, 
slightly, around the blood-vessels in the substance of the nerve with 
secondary gliosis. Lillie states that this is the type of field defect 
characteristic of most cases of objective visual disturbance following the 
use of tryparsamide. Apparently, in his opinion, the tryparsamide 
activates a latent ocular syphilis rather than exerts any direct toxic 
effect on the optic nerves. 

In summary, it is obvious that the incautious use of tryparsamide 
in the treatment of neurosyphilis may result, in a certain percentage of 
cases, In serious damage to the optic nerves. Whether the optic nerve 
injury is due to a direct toxic action of the drug or to an excitation or 
exacerbation of a syphilitic lesion of the nerve seems relatively unim- 
portant from a practical standpoint. The manufacturers of tryparsa- 
mide state that its use is contraindicated in cases which show ophthal- 
mos SCOPIC or visual field evidence of optic nerve disease. Apparently, 
this dictum is not universally accepted. In experienced hands, it may 
perhaps be used safely even in certain cases of optic atrophy. But it 
should not be forgotten that visual disturbances may develop in cases 
with previously normal eyes. Careful ophthalmoscopic and perimetric 
field examinations should be me in all patients who complain of dis- 
turbances of vision during the course of treatment with tryparsamide. 
Prompt discontinuance of the drug on the appearance of the first signs 
of organic involvement of the optic nerve will in most cases prevent the 
development of progressive and permanent loss of vision. 


Henry P. WAGENER, M.D. 
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Cystine Excretion in Cystinuria. James C. ANpREWs and Perry D. 
ME vIn (Departments of Physiological Chemistry and Urology, Uni- 
versity of Pennsylvania). Ina case of cystinuria accompanied by calcu- 
lus formation in the right kidney, the urine, drained from that kidney 
after nephrolithotomy by means of a tube brought through the incision, 
was compared in composition with the urine voided through the urinary 
bladder from the other kidney. This comparison was continued dur- 
ing the whole postoperative period (about 11 days) during which the 
incision was kept open. This drainage from the operated kidney varied 
in volume from about 50 to 1000 ce. per day. Although it had the com- 
position of normal urine as regards all ordinary constituents it failed to 
show any evidence of cystine, either free or as a hydrolyzable complex, 
in spite of having been produced by that kidney which had formed the 
cystine stones. The urine from the other kidney, obtained through the 
urinary bladder, contained amounts of cystine usually found in the urine 
of such subjects (about 0.3 gm. per day). 

The percentage oxidation of the sulphur was as low in the drainage 
as in the urine, thus implying the presence of considerable amounts of 
a non-sulphate and non-cystine sulphur compound in the former. This 
compound is not precipitated by cuprous salts as are mercaptides. 
These findings suggest the possibility that the failure to find free 
cystine in the drainage results from a conversion of the cystine into some 
other substance in which the sulphur is neither in the -S-S- nor -SH 
form rather than from any functional difference between the kidneys 
as regards cystine excretion. 

After the incision had been closed, separate catheterization of the 
two ureters produced urine samples both of which contained comparable 
amounts of cystine. After 7 months, bilateral catheterization produced 
urine samples averaging a slightly higher cystine concentration in the 
urine from the operated kidney than from the other. 


Trepopnea. C. WourertH and FRrANciIs CLARK Woop 
(Robinette Foundation, Medical Clinic, University of Pennsylvania 
Certain patients with heart disease who can lie comfortably in one re- 
cumbent position cannot tolerate another because of dyspnea and pre- 
cordial discomfort. Cardiac enlargement and impairment of function 
of the heart are usually present in these individuals. The position pre- 
ferred and that which cannot be tolerated vary somewhat in different 
patients. On account of a possible relationship to orthopnea, the name 
“'Trepopnea”’ is suggested for this phenomenon. Movement of the 
heart in the mediastinum as the patient moves, causing obstruction of 
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certain mediastinal vascular channels, may be responsible for the symp- 
toms of trepopnea. This mechanism may help to explain orthopnea 
and paroxysmal nocturnal dyspnea in heart disease. 


Effects of Baths at Different Temperatures on the Circulation. H. C. 
Bazerr, J. C. Scorr, M. and M. D. Burrue (Depart- 
ments of Physiology, University of Pennsylvania, and Hahnemann 
Medical College of Philadelphia). Human subjects under basal condi- 
tions (deprived also of water) entered a neutral bath at 35°. After a 
preliminary period of some hours, the bath temperature was either 
raised or lowered, and observations were continued for 1 to 3 hours. 
Bath and rectal temperatures, oxygen consumption, .f-l" oxygen differ- 
ences, blood pressures (optical method) and pulse-wave velocities 
(heart to subclavian, subclavian to femoral, subclavian to brachial, and 
femoral to dorsalis pedis) were measured. Cardiac outputs were calcu- 
lated and also the effective peripheral resistance as judged by the rela- 
tion of mean pressure to the cardiac output per square meter per minute. 

Moderate cold increased the blood pressure through an increase in the 
peripheral resistance with little change in cardiac output. Warmth 
caused initially a fall in blood pressure from a decrease in the peripheral 
resistance which overbalanced an increased cardiac output. However, 
in the later stages of exposure to heat the blood pressure levels again 
rose; this was due to an increased peripheral resistance, for cardiac 
outputs were then returning towards the basal level, and stroke volumes 
were much reduced. This change, presumably compensatory in nature, 
accompanied incipient circulatory failure from diminished venous re- 
turn. At the same time the large arteries constricted, as evidenced by 
increased pulse-wave velocities, so that they presumably could act as 
blood reservoirs. Owing to such constriction, and loss of distensi- 
bility, pulse pressure increased even when the stroke volume was 
reduced. 

Resistance to dehydration proved to be much greater in the summer 
than in the winter, so that summer experiments were characterized by 
fall in the A—V difference, fall in diastolic pressure, and a stroke volume 
which decreased only in the last stages of the experiment, while in 
winter experiments the -I” differences increased, diastolic pressure 
rose, and the decreases in stroke volume were not only extreme, but 
occurred throughout the experiment. 


Nutritional Edema: Its Effect on the Gastric Emptying Time Before 
and After Gastric Operations. IP. M. Mecray, R. P. Barpen, and 
I. S. Ravptn (Harrison Department of Surgical Research, School of 
Medicine, University of Pennsylvania, and the Department of Roent- 
genology Hospital of the University of Pennsylvania). Patients 
having peptic ulcer or gastric malignancy frequently suffer from nutri- 
tional deficits for some time prior to the time at which they come for 
operation. When the dehydration which they so frequently exhibit is 
overcome such patients have a hypoproteinemia, with or without edema. 
On a number of occasions we have had evidence that a reduction of the 
plasma proteins may cause such changes in the gastro-intestinal tract 
after gastric operations as to mimic in every way a technical defect of the 
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anastomosis. We have studied the effect of a hypoproteinemia in dogs 
on the gastric emptying time before and after various gastric short- 
circuiting operations. The hypoproteinemia was induced by diet and 
plasmapheresis. As the total serum proteins were reduced the gastric 
emptying time increased. This was true for the intact gastro-intestinal 
tract and after various gastric operations. The delay in gastric emptying 
is, we believe, due to edema of the gastric wall. The stomach wall be- 
comes edematous in the presence of marked hypoproteinemia. Gastric 


peristalsis is visible fluoroscopically after a barium meal but only small 


amounts of barium leave the stomach. The dogs with low total serum 
proteins which have been operated on showed a very marked delay in 
wound healing and considerable tendency to evisceration. With a re- 
turn of the serum proteins to normal, gastric emptying time is reduced 
and wound healing progresses more normally 
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